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Title: CELLULAR TELEPHONE LOCATION SYSTEM 

A cellular telephone location system for automatically 
recording the location of one or more mobile cellular 
telephones comprises three or more cell site systems (12). 
Each cell site system is located at a cell site of cellular 
telephone system. Each cell site system includes an antenna 
that may be mounted on the same tower or building as the 
antenna employed by the cellular telephone system and 
equipment that may be housed in the equipment enclosure of 
the corresponding cell site. The cell site systems are 
coupled via Tl communication links (14) to a central site 
(16). The central site may be collocated with the cellular 
telephone system's MTSO. The central site (16) is further 
coupled to a database (20), which may be remotely located 
from the central site and made available to subscribers. 
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[tt82| SS] 

[»asi ois sot] 

& i§8 BSEH ^ 0|§ Slf Al^gKOHrfSH S! PXIB S§£1 Al^iyg £¥ MSB) ^Ot, *8| §6H£1 XI 3**1 LH CHI AH §ST8tte 

bbeh ^ ois st^isi ?\x\m x\m xissfe ai^soii ae ^oick 

[«S2| UHS] 

01 3 1 Oil DWMB B9 01 H Mite BS£H »£| OIB 2tfS Xf= ^2«(tracking)S>fe A|^0| SX|£|OH 2*1X1 &Ch J|^(^¥l ^§ % LORAN, 

t> h s^ig bi^ 9\x\ xis s*i, ^ a sai ^ «e ai^hjoi o\& mm ^« ^xhsh axie*. oib 3is o\m ^£ 0101 

Uh2|- BBS 25[]|5J ¥|xlM Xh§ XlgSfeGI *n§£JXIte CEfEJAH, ^ igf 0|8H8feQ| 2>S staet dH3 §Sb ^£ 

sa ¥ixi xi § ^i^oii ae ^oi o^uai mmz-\ »±! &m M±m n xmm &m xoicl c^e°j ^sb bssh e» :m=2| ^hschi a§[ 2 

2^ XII 1a LHXI 1c£M SUS »CL CH^OI, ^2J6H0^ if MSB 01 3 1 0|| JHAIS ^g*l JH^B X-ll CH xH^e AfgSfe OhtfS3 * CI 

X|^(OH^qj, TDMA) BSEH Al^gj S^Oil £jg ?fe6fCfb SOIEK 

BBEH aa AI^^B E^°l B AhOI^SI- MTSO(0|§ aa me^iMobile Telephone Switching Office) El MEIte ^ ¥|x|°| ^ 
¥!X|B SBSCh £i CHEEAIOllte 60 LHXI 100JH°4 B AfOISJI- ^£A|0||^ 15 LHXI 303>H°J B AfOIM:>|- SICK B AI-OIHS J-\E.\^ 
Si 1/2 LHXI 20Df»0|Ch ^ B AfOIHte a&5|2£ ^ M^M #011 S*TS 8H4 0I#£| &9IUB SSBO. M31MB BOIU US US°I 

.m&m, asswifc xi^o^ ¥EH 50 lhxi 300m ^ ^ois minion sack 

mmz\ Ai^^g xi^ia^ :>i^°! oi-oici xHAhsom. ^n^si xha^oi^^ ;h^b mh^^s a oh 6^12^ soib bbs 
mmM3\= m&m o\gs\o\ ?esch 01 jh^b nna£on £Aig^ai, 7J\\ ^u^s A^gai-^ g§ai ai^hoii ch^ aioio^s 
e soin sack oi £^oiiah ^ s& iiHgB ^uh^ uEitsci-. xiiics= mmz\ mm ai^^oj dHxis ;h^^^^ 

£A|^CK ^-ah bh^l ^0| ^Eh^ XHAhgB A J1^ Al^^jo^ 6f01^ XH&& xH^^ 01BH AfgX^Oil^l AH til XilSS^I Oil 

B SCH X||1a£fe 2S2H^MS ^^£1^, 14^011 °J6H AHdl^SJ^ UEI-tBD. ^ SEH^EIOII^ 7^H2J ^01 S SSH^EI LH°I ^ ^ 

CHfe ^£ SlfOI g-ETEICH 9JiQ. HEIU, m BSH^EHOII A^§& St 18 B2H^E|0|| XH&&EID1 OI^AM ^§§1 XHAhgS^I S 
^011 ST9& ^Hy^ 3 *^¥EH ^A^ xjsM 3 ffl LH51 ggEH 2^ Hlgsf^lOII a^SHie, BO|« 

^°l e XH^ ^<UM OfLICK HB ^S£H S^lb CHS xH^HI£ §51 4> SIP-. 2^ g<^i ¥lg!si(FCC)!= iiEl 

A|^^§o^ 25MHz ^§g§ trg«Ch 01 ^§§8 2:H°J 12.5MHz CH^°^ aatgfeC || f 0 | e£| gAl Ahg^OH^IEi- 

iSa2 QB 21B ^Sl ¥<y AfSXK)||^|°i- tgECf. CH£! ^§ Al^^OIIAH S<^1 AHbj|± X-|l5Xfe ^^^^^1 A ^ CHI AH AHbl^M 

xii gam mti ah ai ^ xiisxfe ^sn^goi b^oiiah ahhi^s flig^ch mmz\ ^^121 xh^b 30khz ^0101 01^1011^ xhich xHy^j- 

xH^OI HQ. m$\, AAJ^^OII CHE!- 2UH3 XHICH xH^B 313¥EH 333WX|S| MOIXIffl 834.390MHz^¥EH 834.990MHz))|-X| 30KHz CH 

«oj ^n^B S^eiCK BAI^^jOII Q\m XHICH xH^B 334¥Ei 354^X|S| &m.J\ BOIXIffl 835.020MHz^¥EH 835.620MHz7?fX|2| ^E^ CH 
S^^LK ^ ^ M0|e(SE^, m Al^Ol^^h ^#£J^ HOI *|E| ^^£|fe S^Oil ^ Ah0l^°l ^ ^IEH)^ E+H XHICH xH^ElM MBmt[ 
. ^ Af0|H^¥EH 0|§^ S»S2| XHICH xH^S ^§ XHICH xH^OIdf 6H1 ^gdH 21f^|^¥EH B MO|^^£J XHIOH xH^S ^^if XHCH xH^ 

01^ §fEK ^^§2 z| g a^oi^oii s]oH ^&s= xhich xmm mm 2^^^^ ^sa. ^11^ ^meh s^^ioii ^i6H xhich xh 
y§ eaH 12^(^151)2^ q^&q. m a^imboi ah^ lh^ e§6HAH ^e^s Mgafe xhich xh^oi ah^ &±im tie, 

2J- m M0\^°\ XHIOH xH^B QIXIB BBI 3E B|| OIS (digital color code ranging)OII 2J6H 0¥EH 3»XIS CH »iesa. OIS ei6H ^ B AhOIS 
tz, OilS ^OH 20 LHXI 300^ S¥l LH CHI AH ^^5^1 ^liSCf. 

B M0|^2J XI £hEimfe § XH^ » XH^HJ §611 £^A|5M*frGII Ahg^ 4= 2^Cf. XHMbt^ ^EH^ QiQ\QJ[ OIBIfi S^M a^AI3l 
}| ¥I6H Ahg^ 4^ SSM £A|^Cf. ^!B B AhOI^M SAI6H1 §^B 120°^& ^EHU2| SH°1 ^¥l 511 XI g SAI^Cf. A, B, 
^ ^AIOHI xH^ Ail^, i^i AhOI^S Sl^SCf. &±\ 1, 2, ^ 3B X|°^ ^9IU£f BSI ^iEIS §A|0il 2SBCh [If 21 AH, OHM MCH ^ 
§ XH^OI B >d»EH 1011 iSSi 21 ^ xH^OI iA^ COHI ^S£IS, OIM 2iS xH^MB B A CO! I AH ^EH 1011 t^SSOHOt ^Qf. 
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aaa as^it sisoii hh 2^ =a» xiich m^m d\s ae ^« affc xh^m ata. 3 * a»3it :ns aa ^i S o| 
eas xhich xHy ii fiejsm, oilmen oh 0.82^ u- ^^1^0^ g^a= ai^b swaiiH diiaixib s^p. oie sbusiiE qhaixioh^ mmz\ 
M±mou cms mEioiEH sbeioi am. oiast iu-poiej^/h aa^i^t ai^b^ xi§^*< lh chi aigi ai^oii 

SBlOt o\= SB2g SSI Sl^CHXIbr §^(registration)0|| CHa &IE0ICL £J£i= e£> h MS" 1ffl£¥EI 30^E> MfflWXIOICh 

2bH6ilE 01IA|X|0ilbr 5E 5HS a Oil CHS SjgJS »l OH xHy2J ^jXH°J ^e^M SA|6rfe §S§ XllSStte b|X|/OhO|S bl^r S&3CH &m til 
X\/0\0\m HAIShSOl S!»B XHICH xH^OI Xr^glHI £13, *igaH B»3|fc H StaB flICH xH^S BSS2SJM A|=fBCf. *Jg 

en s»:mm= gjgan ai^soii °ish i§9 mas. if^ii xim^em. nmoiasi sa Atae ^ ^gan ai^hoii 2jan assm. on 

■ MS, £^ AfrBOIIte (1) 7-C\Xm NXX-XXXX, (2) 3-PXIE NPA, ^ (3) 32-bl^ aX>£s2|- SAP. OIS ^ £^ A*BS Q|X|B 9| 

Ei ?«bp. m?\m biM2f ohehss 31s ceh^chi ^ pxig 3 mo\?i 240bi^oip. s:>i°j 48b i^ oi§ H ^ ^ M 

ai aSPI2| 1488b I ^ B£ LH CH! AH 288d|^ sir^OIP. EH9U, *JgaH asPIOII 2ia 12^ el ^(oj gj s 

nfM saem. caaf/H, esaa xhi ch xh^m se ^ loo^ai^zi xi^sp. ^gan aspite se *jgan ai^uoii 21a mioixicpag 

e)S°J OfUa A^^ }HAI°J fi«(call)OII SiBCJ. IHI0IS(paging)0iaf= gCH = OIS H»3Pl SCHSif: SBGncoming calDS 4* 

*jb ^ afexig 3ssh= i§§ sam-cu Afgsp. 01= aspioii 21a in suis^b &s ^ifes s^oiat bp. mi ois as pi 

*jgan 01s asppi- sixi a°u m§ goi 01-y ra^ ai^^oii tss »i ch xh^§ dis e[$nn Mmm?\ ?i an sai 

ti-cK ^j^oii ess oie ^^jpi^mi ^ean stf^i^ cixi^ qioieh 6h^6hah mchs^ m.mm oie e+ 

^^1011 CH§[ CH£1 Stf mm^t Ut&D[X\^ DWM&Q. 7 £^ 10 UXIM2J ^S^h P0|^£I2 Ol S^S ^^EH^ S 

^ i§9C|. 2 If yib AI^SOII Si^ ^21 ZHi CH xHy M S6H EI^M 21f^P|- ^CHS^ Eil 01 EH ^^^1 Oil AH 3 ^XIS^ 

^, 8HS Slf^lfe Xh^oj ai«| AI^^OiMI^ SyjCf. Al^^jg 6HS Stf^Ph Mg& xH^S XIS8PI 9\ 6H HIGH XH^ C|X|§ CHIAI 

xi a Afge[Q. sl^pp^ 01 xHyoii * m#oi aies MgxK>iMi sao. ^xpf ^gan 2^^121 Mgxpi- ^gs phaiw cche 

^OiyEf. A^Xfe 2^y^S U1°J aiXI^EH (register)^ DhOlgthQ. 01 gjm^ XII CH xH^g BoW D[& 

hj^hi-b s)^ s^o. n ^, m±^ g^EH^ t§§ xnye xisam oie §xi^ 01 xHyoii xtm esscK 

^san sif tt<gs bin^ sr^ Piaioii M§xf§i ^o^oick sou ah ^ai ^chxi §&i see jhai * ^ 

o^an sse ah^^ ^x\mo\ ?m^^°^ mmmn 9iQ. Mid, oian sai chi ah ah^s :^xh ^sapi ¥ie^ a 9? ai- 
oiaj §s§ 6i2ttt §£om, m-aj-AH, ah^^ AHbi^a ^xh ai stsssi ^axFaoiiai xiisa- ^fip^ 5am. s iss ^san ai^^joi xngaf 
hr sa&! oiesoi ^§ ^aoii/Hfc ^§01 m ^£ amt ei^oiiai »bso. 011 a moi, ^ eus ^gai aa^it ^J^^h ch 

BQ. EE, aif^l2J 91 XI B X^e XI9K ^ Al^ijS A18IF0IIJI »£|8m. EH^OI, ^gaH SlfPPh »S»0|| 2,1^ 01 Xf^^g 
SJiCfB, 2HPI2J ?|x|g X|§^ 4* %Lzz Al^gjB X^X^SJ ¥IX|g X|§& ^£ SiOi AH A^gXhOH^II AHbl^g XHIS&^I SDK EH^PU, g 

gan 2iF^i°i Ahgxph ^cHbHafe ^t>oi 91m ^ aia. oiaHe[ &i oip^ xi-^r s^°i &mj\m Jtxm dixi^i xi«e ^oii na^ 

0|H6fe SspoiCf. P-AI U8H/H. 2»3I2I ^IX|g Xf§ XISB ^ Al^g]^ Q^AI A^XhOil^l H ¥|X|g gtBII ^ 2A01A1 »E|8m. Qt 
»^X|S, bia- a» ^^(OiiaCH, 91 1)M W0l^6fe 2J°^ AI-EHOII ^gaH aa^l AhgX^ X^°J mig EI^EHxH (dispatcher) 

oii»i ^ ^ ei. oianti- s^oii ean ai^^b ^gan &mj\^E\ ^mm ^ aa. cefsiah, oian^ ^gan stf^i m 

gXfe QM B8H/H, AI^^OI A^gX^°l ¥|X|g §^6| X|§6^ b|^ fi^OII^I Ol §SI XH^g ^ 2IE}^ DH¥ ^ 

24 6i- ek ^gan aa^ia ^ixig x^e xisa ^ Ai^gjg n aoiie oian ^o^oii ssa ^ sua. 
[»asi ^hs] 

^ i§8 xi§s xii ch xh^m sfLfi mm tim. a^e ai^s^ e^°i ^gan oi§ 2^1 ?ixia ^ssfe ^ 

gan a»^i «xi xi§ ai^^m siseo, s ^ h s^ ^gan ai^ssi ^^a r ^ 6- r ¥ ^^^J ch¥MS xH^5fe ai^^oiiah ^xiian 4^ sam. 

Oj|g IS, ^ Ail 6 1 ^'^5rfe b r £r ^0|, ^ ^gO|| IfE ^SE-j 211^1 9|X| X|§ Al^gjg ^gaH Al^gj^ Er?-I ^ ^ A r 0l^°1 ¥^ii A r g 

a ^ am. oiaa sxioiiah ^gan a^i axi xi§ ai^^b *ygan ai^^oii mmm ^ sm. 

^gaH atF^i°J ?IX|g ^^jSPI ?|6H XII CH xH^S £L|EH^J |^2£« §§§ Xilg^^EK S«H, §S xH^S H^l-Olffl XrSOl 

ek ^gan Ai^^g m& m^m atr^ioii ^&6f^eii ^ e mxi 8^°j ai^§ ia^ §iek xh^oi ^ixi * ^ chi A r g£is, mm 
an a^ib ¥ixi xi § ^moi ^6h§j QHom xh^ t§§ jhaispi ^6h 1192 s§i aow» ao. oi^g uisoi boi 101 aizie 

STOI ^b|g.m. EE, XH^ ^Pl^o^ :HA|6 r ^GII aif^lg 5 r ^ ¥1X1 XI § AI^^OI! 0H¥ bimM^OIEf. ^ v f§£ 

xH^ S# ^I^M ^^j A|^g(billing system) Oil SM9JEK Hf ai-AH , ¥1 XI XI § AI^UOI ^^l^9J xH^ S^M ^fi^ SrS, 

^§ ai^^oii e ¥&oi ^oiaci-. ys, xiich xh^ a^e ^gan ai chi ah oidi ^chuh 9iot. ee, e ^i^^j ^gan a 

spi H^sg^r ^^moi ^gan Ai^^ se^ jw*m mmz\ aa^pi- ^gu ^fi^f ao. ^«h, xiich xh^ a^°j ^n r ^^f ^h^?iich^ 

XIICH ^*8PI OHSOII, B ^ h SOil rife ¥1X1 XI § Al^gjs X1ICH XH^ S^^J ^Hr^g XIICH8H2 Er^ ^rSJX r O||^| ErE ¥IX| XI § SS 
M^m 4* VIM, XIICH XH^ 2UEH &o^AM ^CHXI^ 0|gg Oil U XI ag^Oil Pith ^XHOIEK XIICH XH^ DH¥ gWAH 

XH^ a^ir blUSrOi JiS\ S^M ^S5rX| ^^Ef. dfa r AH, Q^P£i^ ^^l^°J XH^ 2^^^ 9J6H ^H^ ^gaH &®J\2\ UHEHaPr 
^^61 ^SSI^ 3S0IQ. 0I3S XIICH XH^S HUH »oSMI axiSQ. 

ufarAH, *jgan oie aa^i°i ¥ixig x r § xisapi 9\m xiich xh^ ^^i^^^ sueh &q^am ^gsj. oisoi iw^m ^ am. nanu 

, XIICH xHy^ SLIEHliB PJ ^aiCOII^CH, 25Dr^)g 0)g§h ( ^f5 r Di Be ^sg &X|6H0^ 6rfe ^0|EK B ^gXffg DH^ gr 

xhs^°j xiich xny dii exiapi % m o r ^ xii^a xnai &a ^ sxig ?HeSm. §s xh^ 2^nf ch^^o^ xuch xh^ 
oj ^^i^oi HLiasa- oi a a ^i^s ^astfe ^§ aasi ^ aiea ^i^^ &ai UEfmt 5010. 
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g gfgo| ^AlOllfe SjCHE 32H2J g| AhOlM AI^SS g£j AhOlM Al^gg S»ea. 2* ^ AhOj^ AI^BS Cfg =?g fi£»8 S«fi*Q: XI 

h :>i&2i a^eam; ^gan aa^ioii 2]qh stis ^san a» ^11 01 mm& mm £1sl^e\ dixh ch« <m^m s^m 
fc :mxh ch^ hipi; 2^ a Atoisoi g§£j aoig d^a **!»fc aoigj dim sj 01 pixh ch^ ^iHBm ^§s@ 

□ XIH Cj|0|EH2j HaiiJo^ 5DHD6fe ¥A|>^. 2| H£il^g 4-21 Ql 01 EH H|^2f £|gj bIMg SSSm, Op I AH EfgJ 

his^ ^gan EisfPi <y^;>h 4^3^ Aizm u&yia. m& mo\^ M±ms Dm mmz-\ mm tim.m ^m$\t= bioibidi- m Mo\m 
Ai^aaai ^gan mm £sf ai^xh u«iai3pi ^i§h s a^oi^ ai^^o^ ¥EH oj qioieh naii^e wa»fc 4*&; sy 01 sE^Aiatg 
pi^o^ 6hah gjgan as ti&s\ mmxp[ sisa aspisi ^ixis aastb ^es aseo, 

B »S2| A1AI0II0II/H e^j AfOI^ AI^BS B <H AWIM£¥H2| 2f H£|IS2| Q|0|EJ bl^g a*at£| CIS m M0\ = °1 CHg6fe Q|0I 

y bi^si- jnxh ^&Ai3i^ &&:>i§ ssea. se, oi »ae* ^aiou^ ^gan as^ia- n 2^21 ?ixia *!«8ite «*i xig giioiehm wssj 
fc QioiEitnioi^:, a! ?i»oiiai ^gjxKJiiJi qioie^ioi^oii q\& ™H\±m si 3 at b ssem. ai^bb se, 011 ^ch gg i§§ g 
safe ^sioi cpdpccoah cPDP^r *jgan nn^i qioieh h^sm^ah eg xmo\ eai Ahg eoi o^y cm eg xh^s §oh chioiehm slh^ 
s»eo)i a*s«°smi s^ai mm mmzi mmi\ Atsnooi mx\ xia qioieib xiisafe ^01 sskcl ^xh°i *jgan 

£B K DHS £H^3ICHg i^fe g^EiOII ^61 ^S6|Q. 

» "-goj ^AlOlfe SE «M XI § Gil 01 EH M ^MEH CHI 01 EH 2f S&(merge)A|5IH 4§9 CHI 01 EH M i^APfe ^31 ^ai 

§1-^1 S8BO. 01 ^A| Oil Oil AH CHI 01 EH ^ A|& Z.^ LHOil ^gaH 2 PI Oil ^ 21f ^SOII CHff UI§S HAISI-feQI, 01 bl 

Diai i§9 am 01^21 ^ u\mo\\ Pisam 2>iek gjg chioieh^ am oi^sj ^§ ^ixioiiah mwzi ^mo\\ iwm &o\m bieoii 

9JiQ. OIIS §0, Al^^j^ AhS»2| S SE^ Af¥^ SEi= 01 a XI S4tO||/H ^6H£! mm SSOII QI6H CH b*g bIMS 
^ 4^ Si Eh 

e g-g2i ^Aioife se <y^e s^pi^ moi^ xiich xh^s mm 6i^e a^a^i msE^ ^meh smpi^ s^a^ s 

§M[ck oian^ ^fpi^oj xhi oh xny a^ ami pich! aoi Ai^go^ ^ixim xisa^i mQ 



CH^OI, s tfhgoj ^AlOjfe 3Eth 6111 ^gaH 2 DO! ^¥ EH ^61S0II dfEf ?|x| XI § §S§ 4^^^^^ X^ ^t^Sfe 4B1 5S 

v 4- acF. oi as ^ys A^sx^oiiPii bi^r mssr 4- ao. ni> eoi, Afgx^h 911s aoiasha ai^^^ 

xh2i ?i »■ bi^ p^nHx-iooi arasQ. 

gflB ^A|0j|£] ChS fi^:^ db§ 21f^l2J & ¥lx|-l- ^§9 g?|2J ^|x|2[ b|in6H2 ^ ?|xP^ g9|0il 2iXI &8 OH 

SAiafe ^BOICK OIEH^ ±I}ti t 0j|g MOi M(mall)^ J[J\ ¥loH ¥£2| Xl-21- *JgaH Slf^lg X^0| OH & DIW&W ttH ¥£011^1 
3 ^|x|g ^ai^^l 9I6H Ahg^ 4- £!Eh H ( OIEH^ ^I^Oife C^S §§ ^0^1- J\^B\Q. 

aa» ^Aioii2j se as ^§ sif^ioii sish, nam ^^s Ai^a^sE^ ^§ mmim »s mois »«i <iim 2^21 

gteib 4^&oia. oi2£ ai^^o^ ^0,= ggan ai^hoii x^s e^afeai Mwm mmiw 9\x\m xisa^i ma. oiae 

-S^-¥^M2J S# i=£^, 0IIS MCH ^1^ XISOil/H 3hSJ»«l CHB SMS tt»A|3lfedl AfrSS ^ ^ICK 

>iiE^h g>^^ ^Aiotfe £ oiai xisa ¥ixioiiAH2j ^if^i^ £^ aizis ^§af^ ^bi sgg 4- aia. oi^ib, 011 g eoi s 

^g C&af tH^M2| 2IAHH ^(quasi-continuous) ^g2j £^ Al^g HIS8h£^ CHe Al^^Oil AtSHfe §¥011 HSo\Q. MS, 01 m 

eeafe as are ^o^f aia. 

5 ^§2) ^AlOilfe SE §S xH^S e6H ^§ S^^IOII 2J6H ^<MS ±l^L-m ^<M^o^ Mi Ssf^lg 2^ ^^6fH 01 d^Oil 3| 

^ohah ±% mmj\°\ 9ixig ^ga^ 4*&e £a^i 4= aia. 01 §^ xh^ xhich xh^ ^2j ¥^m^ah a^^ 4- aia. oieh^ ^g 

g 3 ^IxPf ^g^ ^ 2^312] xHy ^aPI 916H ¥lx| XI g Al^^jM WQ.^ §Cf. ¥lx| X|g Al^gjOil 2J§1 xH^ ^g 

an Ai^gioi xmm xHy 5^11 oisv 4- 210. 

6 igg se am oig2i ^gan oie mm?\°\ ?ixig ^ga^ *iig§ha, oian^ ssg a^2i b^iims 5^°[a: (a) ^oi£ 3^21 
xi^^q^ mo\m m a^oi^oiiah ti^m ^^iai-^ b^i; (b) ^g& 4=21 lhioieh diMSf, qioieh2j naisoi ^ ^ a^oi^oiiah ^g£i^ aizim 

UEUHfe Ejgj^H bl^g S&affe Hdl^M 916H ^ ^ Ah 0 1 ^ CHI AH ^l^g xHEI6f^ B3I; (c) ^MEH Sal 6JsM^ ^ Ah 

oim a-si *jgan mm timm^ E«f Aia»» ^a^i ¥iaH qioieh2j h^i^m xnaiafe * (d) 01 aizim §hai ^gan 

211- ^11 ^^ai^i ^gan sif^i2i ^1 xi m ^ga^ &^i. 

e ^S2J &g ^S0l|AH2J gfse^ ^AlOjfe ae &5IIMS 4,|h^o^mH ^gaH 2&3I2J ^|x|g ^gafe &?1IS 5g-eha: (1) X|g 

gag ^tH5hCN, 9IE ffi S£2J g^hOII 2|6H HOI XI ?lx|£J^ OIS^ X|g2J HEIH(grid)M ^ga^ (2) Ef4^ ^2| fll AhOI 

MOil CH§[ AIZi- XI22J OlSxIg 3j|^8F^ BW, (3) a^ &S\ M AhOIMOil CHe[ 0|E^ AlZf XI&3J- AIE1 XI ^ Oil D\^t\\k\ m± ±%0\ 

»0|(LSD: least square difference) S^S ^ll^6fe ; (4) OIS X|g2J m 3EIHM ^^aH2 LSD &0| 0IS^2i slg2j ¥|£2f 

S£g ^gafe B^l; * (5) T?g9 2|£ 4^ SE^ 3 ^¥ LH^ ^Xil2J ¥1£2f S£g ggaiOl 9I6H as <y «»-^S»-ffl^:->i?||0) &m 4^ 
Si 0IE^2i slg2j ?|£ §J S £011 AH Al^Sfe B5)|. gTsSMfe B5||(2)^ ^IXI^j, S^l^ SE^ &3 Q2J01I 2j6H O^IS 3|X|2J AhOI 
H bhO|Qi^M(site biases), S^*! 9|x|01|AH2j ^gaH ^6i^|2j 9|x|g ^^1^^^ ^l<^a^^ Mi ^§£| AhOI^ bhO|Oi±g ^1l4^6hb E+ 

se, m± ±mo\ xi-oi^ grmah^i^ Qm ^o\\ mw ^oimci'. 
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LSD = [Qia(Deiay_Tia - Delay_O u >* ♦ Qis{Delay_Ti3 - 



DelayJDu)* ♦ ... (MDelayJT^ - Delay_X)*y) 2 ] 



OUIAH, Delay_T xy ^ m MOl^mm CHS 8^ ejsj^e! g AhOI^ x, y M0\2\ OIE^ X|£M UEfLHH; Delay _O xy Si A^OI^ x, y A^OISJ a 

xiae uehjuh; Qxy fe ai Ahoi^ x, y A^oi2j chi ens Mil eixfe uatscK ei»fc se^ cig 01^01 1=§ 112 

^§011 3§i M 4* §E°J ^§^01 SO. 

ch^oi, s gjgsi aag mmz\ &m <ys°i hueis sjixim seam mmeh 211 us 21 31^3^ eis ssxim ^ais^ b^is si^t ^ 
sio. 01s ei6H ai^sb os^°i sse soi ji so. 

^ICh^K gTsS ^A|0||^ ?lxl ?|oH 4*SS BJISa SAFS B3IMM ^SSSSMI ajgy a»3|2| ^E(^Hj- ^§6fe B 

3i> sbbo. oisse om°i B^iee s&^ci-; (d ^^i°i ^em 3imio\ e^oii 2J0H ^chxi mi^ 01^ xigsi ziai 
ei ^^5^ b^i; (2) 04* jy-si *j A^oi^oii me xh°j oi^xis 3ium^ eai; (3) 04= »si ^ afoimoii ch» oie^ ^21 

^§9 xhCHI }|2r6HAH £|£ ^fllCH ^OI(LSD) 31U8fe 331; (4) OIE XIS°1 2 ZIEIEM LSD 2t0| ffl4:ffl-gte S#2| 

OIS ^EM 338}*= Ef^i; * (5) ^§9 SI^E LHOilAH ^ JHI ^EB 39921 ?|8H Ql 81 01 2| 4>t!ig S#2| 

OIB ^EOllAf Al^-Sfe B3I. 

» ^ h s^ oi a ?iscf. 

[EE2£| Z^se £S] 

HllaEte *JgEH 21]- Al^^Oil xH§9 ^»4> XHAfg nH^2J QIIAIE. 
HI1b£te ^EHS^ 6fb xH^ VE* DH@£| DH^f MIAIE. 

xhmce^ *jseh a» ai^^°] s^m^j jh^ miaie. 

SI2£te ¥ BtSOII CCf^ ^MBH S^l flfl XI § A|^gj£] JH^ fc E. 

«i3Et «■ awis Ai^gj(i2)°j gfs& uwu\s\ mm^. 

D\Xi CH^ ^^^l(12-3)2J &m.& ^A|0j|2i M^E. 
X1I5£^ 2-5)01 Ell 01 EH fiSl!2| ^H^E. 

XHI6EEfe MOIM A|^^](16)°l gftel ^A|0||£| 
SI6a£fe m& HOim. A|^B(16)(NI A^gS M^E. 

xii7E^ Ahoi^ Ai^gjsj gm^ ^x^ o§£. 

X1l7aE^ m MOIMOilAi Sx|- ^|H8^ ^|x| X|§ Al^^Oil xH^S ^ AhOI^ AI^^^J ^A|0j|2| M^E. 

SI8aE LHXi M8e^ QIOlEi, AI2J XI S * xKTDOA.FDOA) QIOIEiM OlEHfj- Q| 01 El Oil ^I^SHAi ^MEH &m?\°\ ^ xl M ^ 

ttafe B^IOIIAH ^ A^OI^ A|^g(16)2J B^M iEA|8hfe HE. 

HI9Eb S ttSOII CP- E|- 4§8 EilOIHM ^S^5fe 3|-§°J ^H^ fc E. 

[»ae ^Aioii2j #/4ie «s] 

B g»^e!- ^AlOil^ ^ME-j Al^^jOilAH Lf^°J g AhOI^Oil ^|x|3 4<M^IM°I UIM?-J3S H^e.^. 0\m ^^^l^ sMEi AI^^OIIAH 

^CHLfe Oie XHIOH XH^2J gg/§&§ §2 01 A|^ LHCHI Ai g^8fb ^ ^gEi SSf^lHi MEI^ ^|xlS ^§§|Cf. X]\0\ xH^S 
e6H ^I^S 2| Sm^l2| ^El^J ^^2f atf^|2J *§9 MEI^I ¥1 Xl it :|aog SHAi Al^gjg ^AIZJ-21 2^ Ell 01 EH ^Egf QIOIEHbH! 
01^^ S^SCh ClIOIEHtHIOI^^ ^MEH ^^lx|2f ^01 dHx|£|^U E^ EfB 5|SS ¥lx|0|| HHxIH 4 s 2iEK Ql 01 Ei bil 0|^^ HlgS QIOIEH 
^^^jg yWM°J Ssf^lHj *HW.D\ XIH^bH, ^^J^I^J ^§9 *SNE, §£ ^ 2E2J XH2^tH, ^ EfgJ ^g^2j Xil3^Wa 

S&SCK QIOIEH ^^^'M xHEI8fe CHIOIEHtHIOI^ ^H^^IICH^ mm& 2§f A|^g21 SEHaiOIEHSCfe £61 El ^|X| XI § A|^^H| 2 EH 211 
01 EH Oil 2J6H ^X|§ ^ 2*1 Ef. 01^ °*X\J[ EfM S¥0|Ef. 
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AM X|§ AI^HS BB&I A|±B2| xHy Oil ^FH^g MSffl/H SSfBQ. Bg£H aSPIfe OIB Xil CH xHy^ MSfllAt g# 30 g 

0I6K BBSlSSfc ot 10& o) aj g*AhO|2l AI&OII BBEH AI±Hj» 3*!*8B S^M SXI8MI BO. ^ WW xH^B 10kbps °h^|^EH ¥111 

QIOIEH ££BB SBBCK SEb 8U B AfOlM B AtSB SI 01 xH^B BXISmoiCL 91X1 XI 9 Al^gB B&24 aS2|2| SI 01 

xH^ BftB BXI §g£^MH J\^m 4* S&ICH 0I2B B A^0IM^¥EH2| XII 01 xH^ BftO|| 2IS8HI S^Eh XI S Al^gJB BASMIb B 

AMEOIIAI Sbl ¥^§011 fclfe. 32-112 B ±$\X\ A[0\ £(B)0|| AH Bgai Ef«(9dlte Ef^ US ^£^011 9IXIB 4>£ aig)£| ^CH^IOII « 
»Ste SdlS SBBCK 

Xil2£Eg B3EWB. B ITS Oil IfE BB&I SSPI ¥lx| XI a A|>rgJB ^Oi£ 3?H, ^16f}il^ CH QJB B MOIH A|^iy(l2a,12b,12c,12d)e 
SBBCK (OPI/H S2|» SB 0| £3 »B OKI SI- ££E BzirSg ^6H i¥ 2^21- #S «^£|»Pfc= 3S0ICK 3£H 

U, S S Ail AH 2} §¥ £SB 0| ^0^2| J\^xmO\ 04 1? I CHI 2HA|@ BBB XH^SHQ AhSStte 31 g^6| ^S8MI &Dh) 2| B AhO|£ A| 

Bgan as Ai^asi b b a^oi^oii $\xm ^ atcf; nam, oi^b ¥^h°j bhius eioH usmxi ^a supj b awimoii 

2J6H B 5itH£JXI &B XI « Oil U\\X\m ^ 21CL »l2£fc SE BgdH aSPIOOa)^ Hte AhgXhg EAIBCK *eHfe SOI ^ B MOIM A| 
^B ^Idi H» AI^^OII 2J6H Al-gS BHIUa HOI EfSI SE^ gJS ^Oll 9*tB 4> BHIUB SBBQ. SE, 2J B AfOI^ AI^SB CH 

mms= m mo\^s\ sui ¥^eoii lh§i ^ at suKoistoii gsm s&eo. oi&ib ^ S2H mX \ xis ai^hs a 

If AI^BOII 4 910\M XI B 8^1 4 2iCf. B AfOI^ A|^^(12a,12b f 12c,12d)B S<^1 Ba(14a.14b f 14c,14d; OII^CH, T1 

§b)§ goH AfoiMd6)oii ^t^sioi e^j Afoi^( 16 )fe Bean as ai^^sj MTsoaf bjhi mx\m ^ aa. afoi^(i6)^ a 

^3 XI 9 9XI(18)B SBB 4 

Af0|^(16)^ SE AhOIM^^EH HOI XI 9IXIB 4 ^gJXJPf OIS ^teB ai0|EHtH!0l^(20)2f BBSIOI S^Cf. OIIB 12, Xil2£ 

2& i (£Ai£ixi sf^m as<^B mm aioiEHmioi^(20)oii s&si xhib»^i(22); oi qioi ami 01^(20)21- e^! »i2bb^i(24); 

^ BBBI aS^I(10b)£ SES 3>3 £fe AfgXPf 12 EfUCN QIOIEIHIOI^a ¥£± XII 3^ 3&^I(26)S EAIBCJ. ^MEH as 

^l(10b)£|- #CH &i^|(26)» ^2 AfgXfe OI QIOI EH miOl^OII g^&o^MI Xfa°l ¥|XlM 4 21 EK #CH B^^l(26)fe AfgXf2| 

flflB. OII^CH ^(map) #011 £i= BB3K26) #011 P^BaiOl 8\±= mmm DH9 ^H^?IICHS 4 2AO. CH^PU, BB2H SS^ia ^CH 

B^OIfe »U2| 9»S BBB 4 SUP. 

[B AfOIH Al^ij] 

Xil3£^ m MO\m A|^a(12)2| §lsl ^ BAIOIISI M^£0|Ef. Oj^lOII £AO 0||A|£| M M0\^ A|^B(12)0|| CH6H fe£|8F^I0il B/H ^2|^ 
SB ±^ UISOII E^ ^gd-l Al^gOII CH& ^§ ^AIOII^ ^ B AfOIH0ilA12J §d|0|| CH6H ¥ ^hXI L\B gf^B ^AlOIPh SJHBC|-fe 5! 
Old. 

^aioii ib ^fs ^tei ^Aiojj^Ai (D mm^^ cn^2j ai^m ^^spioii beiiu; (2) ais xh^^j zt^e x-ipiafe 10 mxi 15 

Hl^2j ^MEH BEilU LHOil ¥|x|3 630 KHz 2J CH^^M XHEH<* XI 2 ^Ei; (3) e^^l^¥EH C|§ mS\J)[X\9] Di Bl CHI AH 3\\Q\m £MM 

M#afe e^si- piib2| e^^i, oi^ioiiai oi >iai^ bhiu a«£i ^oioii ^iioimoi xiLPfe »dis neh 5ioicf; (4) zwm Dwm XI CH 

^ gHI XI 2 ^EH2J Si, 30KHz2J CH«^M ^ 3 2f2fS 21 Xil CH XH^ g2l SmOII S§SO; S (5) 70dB2J §^ g¥IS 2PH2J 

x^e jaicM sssi s^i sbbckois s^^i »i3eoii eaihxi as), oi ^aioii^ s^ioii chb nwm ¥^api ceh^oii Bast 

EK 

BAIOII 2^ (1) BMEH C««^ <i!^S ^6J6fP|0|| ^lltl BHIU; (2) E!8 xH^^J «^l»te 10 LH XI 15EIM2I BMEH BEIIU LH 

Oil ^IXIS 630KHz2J CH^=§ 3ib= XHCH^ S3]- X|£ ^EH; (3) g^^l^¥EH Cf§ UE|7»X|°| ^EIOIIAH 9||0IB S#5^ B^m 3|ieJ2J 

e^^l, 01 ^ I CHI AH 01 7\Z\*= 21B\L\ Ef^|£] ^01 Oil ^|0|«0| XlU^t »d|g it[ 20ICF; (4) CH«^ 630KHz2| Xil2X]CH« em X|2 ^ 
EH; §J (5) 70dB2J S^IM S= k ^ Xf^ 21121 XII CH sJ^M 5BBO. 

X1I3£* SS8I-H, B A^OI^ A|^g(12)2J ^ ^AlOjfe XII1 BHIU(12-1)B S&^CF. 01 2 1 AH 01 ^EHUfe g>^8MI^ B AFOI^ ^EilUS 
6PI ?| 6H BSELH as Al^^Oi! 2J6H XH^3 ?S6T2| ^¥ ^IxlOII SSfHO! HD. HI1BEim(12-1)fc BSSH Al^^Oil =^^OPHU B 
MEH A|^gjO|} 2|6H XH^S 2>EHU^ 4= 21 CK ^ f ?|x| Xl§ AI^^'B BBEH A|^gj°| 2iEilU^¥EH2J <m^2J i¥l ^Ig ^ 21 EK ^EH/AGC 
^XK12-12)^ ^EilU(12-1) ^XH CHI ^d!6^| ?|x|^ 4^ 2JLQ. 0I3B &>EHU^¥EH B AhOlM &d|7»X|£J e^^ilOIMM S6H RF ^Jii 
2^§2^i OPISb 5II0IM ^^S ^^AI^iEI. B AhOlM A|^gj(12)B e^^l (1 2-2:#^B b^2f ^ h 0| e^^!(12-2)^ ^ Xil OH xH 

^ Oil CH6H 6m*j ^EH^J ^| AGC S^2j Sf^M ^£16^1 51^1 ^ 2[g); 21 XH CH<* ^^21(12-3); ^¥ 2IXH CH<* ahmEH §J 6F¥ 2IXH CH« 
^MEH» M^(12-4); M^(12-5:^:HM?IIOi^ ^ SIM); OIIB MO] a^ ^lx| XI § A[^^(GPS)° ^¥EH EfOlgj CHI 

0|EH» ^^6feQI A^g8fe SI2BHILK12-6); ^^21(12-7); EfOia ^!S(0HBOI, GPS) 4^<M2|(12-8); X^ 5||&J fl|OJ(AGC)/fllO| M^(12-9 
); 5MHz BH5K12-10); » HSH(12-11)B EH SSSO. B A^OIH AI^H(12)S »^ Ef2i(14)S S^j AfOI e (1 6:Xil2£)0|l ^^£|0i 21 
Eh 

B AI-OIM A|^H(12)B 6m OI^2j BMEH aS2|^¥EH XHICH xH^M ^6H 5fL| 0I^2| BSEH 2S2I ^sl ^6iSF3, OIM 6111 

21 XH CH« Aim^ ^e!-8t3, 01 2|XH Q\™ <MI§ ^M^)6^3(012|/H £JS§ ^u^^ AGC/XIICH M^(12-9)0il °|6H XHIgS 6J^0il 2J6H 
i§§), ^ME! ^11 SB^^J CHI 01 EH Hfill^o^ 5^e[DK QIOIEH HSI^2J SBJ1B X1I5EM 01 61-011 tf8SQ. PI 01 EH HdlEJB 

^01 e^j AhOI^CHI AH xHBIEEK 

5MHz ^a^l(12-10)fe 2B B A^IM gdlOil EH 6H g§ 2|^ ^E^g WIS&Q. OI EjOIS ^5 4^<112|(12-8)^¥EH2| 1/2 0^3 <m 

12[ LH¥ ^^2| 1/2 0^3 <M^oj 4,ai AF0I2I A|Zt Zh^SJ »l 01 PI Oil 2J6H BSOia ^SS^g 2IB^^ 6H AH fl|0| PI (12-9)011 SJ6H HI OIS 

g^EH(12-11)fe 32hX|2J ^£2J 2|^M SAICHI ^SEhCh: 

(1) ^^EH^ 2IXH Q\™ ^^2|(12-3:XII4£ 0\6\ MS) LHOil AH 2£ SEPI(54 t 60)S| g^S ^ ^§°l ai^^ Oil- a^S ^ 

XI ^ sEH £E(48,50:X1I4£) ^ Oil AH 2il2i3l ^±\M ^§6^1 ¥1 6H OlM SE^ a^l XilOi<M^g 2||^^Ef. 
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(2) BSBte E|0|°j 4^:>l(12-8)^¥a2J 1/2 Oh3 £im.2\ 2f g^AI <M^g 4^BCh 0| OH, g^EH^ ElOlgJ ^<y:>l(12-8)S¥ 
H 21 1/2 OhB <M^2f SI OPI (12-9) LH¥2J CHSSte 1/2 OhB &!fi2| £4f Aja ^ 0)g jg|oj:>|<12-9)£¥a EWBCK XII (H 31(12-9) LH¥2| 1 
/2 DhB <MIb 5MHz »S!3l(12-10)£¥a iSSO. 3 ^, g^EH^r EhOl£! 4^|2J 1/2 CUB <M^2f LH¥ BtgSI 1/2 OhB £J^M gAI B 
^AIH =^o^ ^W^SI bhTOI 9\m 5MHz ttSPIS O-AI <M^M 3I^Eh. 

(3) ^^9^ #EH b|MS ¥sSfg J|£Kfll5E S3E)SK1 3 §S§ fllWP|(12-9)a SfcHCL 

»I4£» S3E6JB. 3?|XH Q|<3 e^3|(12-3)2J 91 ^A|0||fe XI H 3|&2| 33h BHIUd 2-2:Xil3£):>h §^31(12-2)2* HB/AGC(12-12) 

fi S6H g^£J^ RF ^EH(30)£I, S4J^I(32) ft! aiaUS £§eh3 P|XH CHS? a«3|S| ^Eh4* g^S flietStb Qj^ S3 Bia(34)> £ 
&ShCK UEH(34)2] EhgOHfef \MW e^^l(38)^¥a°l ^¥ <m^£] g-SOil °J6H XI1 1 IF ^Eh4* OhfiU^ RF ^Eh4>§ ^±o[^ Bs ^RI- 

CH ^i/H(36)^h 9iQ. gf£» AI0II2J IF 10MHz BxHOIEh. tHEi §^21(38)2] S^B ^A)(36)S S» OhL|E| SdlPI(42)££ » 

&Ch. Oj^lAH 0| XHI0UI(12-9m¥EH2| 5MHz PIS ^HM*» b| SSCKSI3E). ^aH3l(42)2J #^0| ttSP|(40)2l ^ Eh 4-1- XilOloh^QI 

Ahggo^AU Ba3|(40). SHH3I(42) * tHEH S^l(38)2| S»a! «0PI(12-9)£¥a2| 5MHz 3|ff ^»^«| ^l& 2§£Jb ^¥ ^ 

SPI tl&m X\B&Q. 3 IF ^Eh4>0il/H2| ^Jtb ^mOi ^AH(44)^ CM^I/H g^EH SIOI »a^l(46)2| STSOII 2J6H 3IXH 

Qj« o^2HS ^£J©Eh. »«3l(46)fc SE X1ICH2I^¥EH2J 5MHz <MSCHI 3§@Eh. 3 ¥, °j/H(44)£| #¥ ^EhCH(USB) US/ 

Xh§ 3HI XilCH(AGC) e^^l(48)^ If oH Ai §JEHIb l £l3 3 St^S °UH (44)21 XH ^EhCH(LSB) g^B HEH/AGC 

§^}|(50)0il 2|6H ^A^SMI ^f§aa. sEH/AGC g^3|(48)£| S^0||^ 2h0|CH(52) &2j &¥ ^EhQ] ^MEK^M M^(1 2-4)2] gJ ¥21)^2] 
OdBm »8F0IIAI 375KHz 2^ SEPI(54)^2J -22dBm »»0||A)S| ^£2j m^, * S8 nH^ aUH(EAiaX| S^)^ gofb ^£2| S 
^01 BO. sEi/AGC e^^l(50)2j g^Olfe 2fOICH(64) H ^E^CH ^MEH^2j OdBm gTSOIIAI 375KHz <iis, 2^ a»^l(60)SS| -22dB 
m »»0||/H2| ^£2] fi» v §J aa IIH^ SLiaa ^£2| g^OI Sia. Pin CH^ e!»3|(12-3)£ Ha/AGC lia(48,50)a.Sl^e n 

XHISSfe S<M Efoi( 14) g go 6f) s ^ g^ (12 _ 5)0i | oj 6H AtOIM(16:»l2£E)S SIS9 QlOiasi 55i!S EAIBQ. EAIB bt2f 30I 

. »^(12-5)S sf 1.536Mbps2| QlOiai Efojo^ SSBCJ. 3* HBII^g 64^^!^ bl^ f 48^ EH blM t 60kb2J Q|0ia(£9 2 
S^SII^o^ 1.5Mbps), * ^ 3.6kb2| na(filler) HI0ia» S»ea. 1.5Mb2J £M QIOIEH^ ^¥ ^E^CH2F 6h¥ ^ tim. ^ii UE| 

tliCK ^EH tJIEfcr QlOia Hai&'OI §mfB A|^S UEHJlb E|gJ ^iHi H^BCKOI RF ^X1|2| ^ AhOIMOilAi 

Xil6£^ AhOI ^ A|^gj(16)2| M^EOICK gfsB ^ A| Oil Oil AH e^j A*0|M Al^gjg M A[0\^ g2J am^¥EH2J T1 xH ^ CHI 

9 i6^H2j aioia ss-bcl ^ pioia ^j^g 2^^ n <m^2f g^ qioieh bi^sf e^ng- ^^i^b oiehehoi^/cisoh^j u^(16 

-1)011 S^£JCH ^EF. 2f xH^^«EH2J QlOia Ul^{= 6HS xH^^¥a2J M^l ^SMI 2|6H FIFO(16-2)S SCf. SSa(16-8)t N ^2J 2 
^^|X|(16-3)S S6H xm FIFO e°j 23HS tf^BCK M^(16-4)^ g^&(16-8)2f RAM Xil 01 (16-5)01) 2|6H X1I01EICHAH OIDI 

FIFO^¥EH b|M« E^m^il <m^& eh xHy FIF02] QIOIEH A El MEI3, Qf^ xH^ FIF02J QIOIEH B 

SI BCI. QIOIEH B gjMOll Q\oW ^ m^B ^ XH^ ^^^1(16-6)011 AH ^Ah gW§ ^^011 2J6H ?II^£I3, 3 ^21^ §^ g^(B1 
)3F S|3f ¥|^ #^(B2)0I SQ. 3 * f fera?|(16-7) QIOIEH A, QIOIEH B1 ft! QIOIEH A, QIOIEH B2 AhOI Oil AIZ1 XI22J »4"S 

AH QIOIEH A ft! QIOIEH B1£!&, 3EI3 QIOIEH A ft! QIOIEH B26im2J D\\^m Hti*tbQ\ MSBQ. ^ &^liz: 6h^?||Oi^|- EH S xHEl 

msa^i tm^oii ^xh g>^^xi°} mE?iioju ^hm^iioi ee^ 01^21 3&&e^ =?mm ^ 9XQ(m± ^^Aioife »i6a£S s 

3^ ?iaC[), g^EH(16-8)^ g»2j ^ S ^^|^o^ n^m^QI Af§9Cf. N ^¥|x| ^21 <Mi« 2M ^^IS 5^ B^ll, FIFO* 2.^5f 
^ B^ll, ^^1 ¥1^ §11 Bfllg 5a^fb ^^^1(16-7)^^ 162H2J QIOIEH ^J^ xH^ A}- 0 1 CHI AH 2^ 

II xHE|6feQ| Alg^ ^ 2^1 S^M g^5| HH^CL 

mmz\ tdm.D\ ^^^o^ ot mJl hh^oii (oilmen, ^meh ^^^ioiiah 6mw §£gj), timm ^ 919.d\ ^mm ^raoi ^^th ^ moi^oii 
ah timm stst ^ 2t « Ahoi ^oiiah <m^2] o|ij| B gs^si eioigj 6feG1 | aflacj. oi a- ^01 aasi §^ai aoia 

^^H^ fll AhO|^2J AW |o| x| a o| SSfrSI ^l^£J3, CP- Eh AH flXPf JH^SCf. 

X1l6a£g &38f^, ^ ^S2J gfmt[ ^AlOjlOII Ah 2 21 3xh a JSg ^19 ileh ^MEH 6111 XI1 1^ AhOI^^¥EH ^J^(72)° 

^ ej^sh^r &^|2h XI ^ ^ME! MMEH dli XII 2, XII 3, X1I4 S2J gJ2J m AhO|M^¥EH SJ^(70)o^ oj^Sh^ £h^|g Hif^Ch. ^5h^l^ ^ 

§ Ai^iyoi! o\m s^i^i oi^^ 6h^?iioi ^HM?iioioii msa ^ 2ACh. &&d\s=: gmsmt: i6XH^2j aih^ aixi^a(74), 2biM mm 

J\(76) ft! 5j|^^l(78)a S&^Ch. Ch^2j AIH^ fill XI ^ EH M S6HAH ChM ^^^1^ ^CH^hfe 2| &2MM2J b|M^ Eh^2J XI 2 XH^M 

^^5h£^ Ahg^ ^ SICI. 

XII 2^ AhO|M^¥EH §18 ^MEH AIHM fill XI ^ EH (74)^ 2J gj^OI @Eh. 3 ^, aiX|^EH^¥EH2| g^g 2^ 2blM gbH^I^ 

saioii 2J^hsch. 21 xi ^ xh^oii o\m f?§a ^21 §§ ^^i°>e xie^s &^ ¥s(70)^2j <m^ ej^^ ¥^(72)^21 ^meh tim. q 

^31 &ffl| ^ mm?\^ S^€!Ch. gbH^K76)2J 24b ^|^3|(78)B Sa^h^ ^ £|^^2J EJ^OI QCh. ^ 51I^^|2J S^B ^§ 

xisoii Qith 3xh ^^2j aipioii uiaiea. 

Eh^2J XI3, Sfe XH^S Ahg&o^^M e S?|2J ^CH XISSOI SAIOII 4^ &Ch. gfie!- eH3(lags)2J ^ixl i§, ^2J ^£ 

ft! S^£l^ 4-61 ^S2| CH^^21 &=o^ a-AHg X|§*^ g«0|| ^ISSa, OIIB ^ A| Oil Oil AH XHIOH XH^B 375K 

Hz2J Oj^^e i^fe ^8h¥ ^EhCU^ nmm iBQ. 01 61^^ m± UOI^I^M blM(Nyquist rate) £^ m EH e, Oilmen 750Kbps^ £ICH 
0|: £i:CK 100^^0|EH2J §«0| ^^SEhS, ^2§t fiH32J EhS^h ^Eh. 
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gfeK OhSI SOI, CfE ^AlOtfe 2| ggEH XIICH XH^ Oil CH6H ^£2J 4>6J:>IS AhgSCh. 0 | 61 im 71 .428KhHz0i| Ai HE, gfiab 202J 

t^xi us M±ms\ gsn 

1. ^HQ 

HI7£fe g^j AhOlM A|>^g(16)0ll 2|6H 4*S£lcr xHE|2j 2}Sf»a lg£OIEK611 xHE|2| 6UHIe! 1S£*= XII 8a UiXI XH8e£0|| 2J6H XII 3 a 
Eh). Ol Al^iyg Cj|0|EH2| Halite ^ fi! AhO|^¥EH 4*6i»CK EhgOII, ±% m MO\^^E\9] 2j H£ilgJ(SEfe 2| Hai£J2| ^MB 

6112] ^¥)0| Cfe ^ AhOIMS¥EH2) CHSa^ 2| H£il^(EEfe C[§ 2* HBJI2J2J £§M2J 5i» #3eCKCHS8lfcOiafc' §S! A| 

y aesi^r nai^M sjoi^cf). cfeoii, ai^^^ §*xh xhbisi^ pioieh Haigjoi uamte aiz* zjaj m& ^meh mm?\ 9\x\ xi§ 

AI^BOI 4>61S JHg 6!1§ *!M8*fc QIOIEH5J EilOISS BBCf. CM AH JH^611fer X1I7£0||AH ^Xh A, B, HAISCK EilOISS SE at 
AhOIMOilAI^I 61121 £3* AIZIS *!E&CK OIS E«f AIL^ ^Xh T1, T2, SAiaEh. dhEUH, Al^gjg ^§ A1Z! gov am 0|& 

HI gJgEH aSh3|S¥El 4^6i@ 61 1M ^|6[2, EE Ol&ie 611M0I 2| gJ AhOIMOII ££fa A|^S 3 ^, 01 §£b AIZi- X\(J 

DO A) 21- 4^Eh4> xKFDOA)M JltfWteQI AhSHO. ^Xh£r ^§5h^Eil MgaCh 3EIH, 01 GIOIEHfe HEH^JSIOlAi BSOII 

AHsj 2^ xisg si^smi aEf. agoii, nEna tdoa aioiEib ^ 6ii, a, b, C2j 611£!pj :>n^ as a flXKoyacH, » 

hi i^2£)i ^i^afeQi Afgacf. qsoii, ai^bjs n *ixph i§a ^ *jmeh sipioii cHgafe mm sis mmmo. mm 21121 m 

g^Ei(16-8) LH21 4:H^?j|CH £fe fl! Ah Ol ^Oil ^Xia 6h^3l CH(£A|£j XI 8Jg)^ 4- 2^Cf. Al^^j^ ^ 6"£2| DIS &m 

ilH 2^)S 0|f§6H AH 3 2sf 2111 ^S^CK 3 ^, ^ 2 If ^1 Oil 9\X\2\ Slfejs^ Gil 01 EH Ufl 01 ^(20)011 ^|^£|>IU EE^ ^¥ E|^3 
XH S" SW(18)» e6H Xl^^o^ XISeCK»l2E). 0fX|Qt2S, QIOIEH^ AhS». P^HHS, SE^ US Al^ijo^ HIS^ 4 s 2>ICK AfgXK CI 
r±:UHxH, EE^ ^^l Al^^'o^ fiLHS QIOIEH(^H)^ gfSSPIte POI^S CIXI^M UEUHfe QIOIEH bIM, feTEH bIM. 3^ 5g ^MZH XilOi xH 
y 0I|A|X|^¥EH°J DilAIXI Ef^JS S^^EK QIOIEH blHM^ ¥slf DIIAIXIM QI^M^IOl E^^l^ MLH£^ AfgXh SE^ CI^EHXHOII °j6H Af 
mm ^ 9JLQ. SE, ^l XI XI § AHbl^ £|01l£ ^|X| XI § Al^gJ^ ^E2| blggiOl Oil A I XI X||&=! §EH^ XHISK 4- 2*1 Ef. 

CM ^1 AH &2\m0l m Mm£ £^ AIZ[ Xh ^ TDOA^^ SglOl SHS ^ AI-OIMCHIAH M^l E^Oil 2j5H ^ ^ AhO|E(0H^EH f m AfOlM A 

)MIA12| ^MdH d^HJ AI213f, AI2*J AI-OIMOIIA) 5.^011 2j6H AI2S AfOI^(01l^!CH, Aj-01 M B)01IAH£| ^ mmz\ B 

a £Sf Aizie en 5i ei^a^ 20m. oieh& ^m^j m aioi^ a, bchi mw ^ aia. naiu, jh^ £^ aiz>b 

^Q^h S1EJ-; E+XI ±™ »2| All AhOIMOil AH <M^2J Eat AI2J- AfOl^j »0PI- ^fi^ ^01 EK DhS^HS, £^ », = FDOA^ fl| 

AI-0IM2I 5MHz »£!^l <ils£f2J b|H(s^^o^)0il °|6H ^SS, HI1^Af0|H(^ Ah 0| M A) Oil AH ^ ^gy ai^^ ^E^2f, QB AhO|^(^ 
A|-0|M B)CHI CHeh ^ 31 2J0|^Ef. TDOA QIOIEH^ ^ AfO|M°l X|§*^ EilO|EH2| D{%2\ mmz\ mmO\9] 9\X\M oH AH 

311^9 TDOA2F TDOA AhOI^J xhO|°J ^|g2J »0| MQ\ ^l£ % 3£S ^l^&^^MH ^MEH aa^|S| fl£ * S£S ^1^ 

6hbQ| Afg^ 4* SICK Oi^lAI AISE ¥IE * 3£2j A|^^2| 2 Albl^ ^SBCh. FDOA CilOIEH^ Mil EH SSK?|2| 

» asm ^saf^EHi Atmm + ^ch. ^se axi ^§2h ^a.o^ ^sh^ ^ o, CK 

2. XHI OH XHy 611 S# 

Dl^el- XHI CM XH^ 61 ^#6f^ ^ i§8 2PH2J ^AIOIIS £feCk H 61^^ ^§ AI6^I Xh^ih SblOII 9\ 

S&Ch. ¥ as ^#EH 6Js£) ^IhSM M^&Ch. ^, XII CH xH^S Sff *JMEH Slh BI, 2X1- gJ£|2J ChOI ^ 

^ EIXIM, CHIAIXI EfgJ, ^ ^EH bl^ ^MEH 61^2J ^h^^M UEJ-LHb- ^§C[. HI- El AH , dlb ^ 2^01 ^H2| ^^6^1 

CCH^OII XHSS EJHJ AlsSf bIM ^ SiEh. 

o^l-XI aS Oil AH S AfOlM Al^gj^ ¥Xhb|gOI ^X|°>, S<M §B^[ XH^, 0||t!EH 50KbpsOICHAH SbPI- ^^il &Ch. Xil7a£^ M Ah 0 1 M 
A|^:^2J S^S £A|&o^AM 01 aSS }H^3£S OUAI&CI. 0| a S Oil AH 12 Xh Qmi* a JS2? m AhOI^OilAi ^fH^Cf. 

XII12J mig m AhOIMOil AH m% XHICH xH^M e6H ^61^ ^ ^g!: 6iS(0H^CH, 61t A)CHI CH6H(01^|AH Si %m Ol^o^ ^Oi£ 4- dB 

gj), 01 at[ 61 SMEH Al^g XhxilCHI 2|6H Ahg£]£^ 611 6H^^I^ ¥61 5^aEh. 01 SH^^I^ ^SEH 611 M ^S6HAH ^MEH 611 M 
£J£5h£^ SBHHJ E| XI ^ bIH ^M^S ^^AI^IEK SH^^I^h 2W E.^lx| LH01IAH PX|g ^ SiCfS, 01 

611^ 01 XHEI2I UCHXI flff A|^S2S/H >i¥SEK 3 ^, 01 CIXIB b|M ^^^^ fl| AhOI^ Al^gJOll 2joH ^5£l01Ai 

EH Slh^lOil 2j§H xHM S^SSIS ttH2| ® 611 Eh^S XH^aHHI EQ. 01 XH 1 ?^ 611 Hht^ XH1 1 ^ AfO|^0ilAH2J 4^61 611011 EH6H Hxh ^ 

aach. mxi- §^ £^ ai^oi eib ^21 ^§ xig^^¥Ei ^16^ 4= eibm ^^ai^ek 

D. ^, XH1 1 ^ AfOIH Al^^g E| XII bIM ±^^]3h £S[ AI2J-S S61 2I21S g6H AhOI^^ St8Ch.. 3EIH, e^J AhOI^^ 

^SEH £ 4-6i5h£^ a EhE fll AhOIH^ ^iE! EIXIB bl^ §^ei: 5E^ AlEig S^j-AI^ICh. OIM 01 Eh 2] XHI2, HI 3, HI 4 S 

2i ^ AhOI^OilAH CIXI^ b|^ ^^^j^ ^ AhOlM AI^SOII 2J6H ^^SJCHAH ^MEH 61 Si ^ I Oil 2J6H XHM ^61£I21M HH2| & 611 EI^M XH^? 

^ah^ii acK oi xh 1 ?^ 6!i eisb esJAiei zi^ ^ ^ ai-oi^chi ah ^6ia 6ii oil maH mxh &aach. oisn&h s^oii, §^ai^ 

XI1 1^ Ah0|M0ilAH2j i^el 61121 AI^EH OHS at*^^ 4-^ LHXI 4^61 OhOIB^Sg ^IIHy (spanning) ah ^ L^^^ ^^CH61Ef. JHxh 

^ras hi 31- ^^ah>m ^aahxi ^ s^ch; niB^h s^ti- Ai^a eib ^21 aisoiiah ^16.^ 4- sick 3 m, 01 § 

STe!- £^ AIZIB §61 EieiM eoH AhOlM^ SL4iX|H 0I^¥EH, ^§ ^2J £j Ah 01^ Oil LH^ XI 2 Xh^h ?1I6.^ 4^ 2^ Eh. 0| aS^ m Ah 
01^ Al^go^ ahOI^ 0|2, fc 611 4-6J^I^¥EH £S[ A|^ §SI ^SahTil §[Ch. CM ^ I AH Dl^ 611^ Bil^ 01^ 0|5^ 4^ 2AEf. EE, 

a Ahoi^oiiAH2j inxh ^aa a Ahoi^ ai^^q^ mmz\ mm 6ii2] eis shxim seam ch§^ opia 3i^£i^ bis sixim 

¥A|g- 4 s £lEh. EhS^2| ^A|3|^ 01 ^IS2| ^hx|M 01 ^0^2j JI^XhM^ 21^^ h 30|Ch. 01 aS^ ^ ^Pl §2t ^ ^ 

Ahoi^oii/d ^6ia 21^21 a§i 6iia 9\m ^2j ^ Ahoi^oii o\m &m ^gaEh. gj2j2j ±% mm m^M 01 as^ ^eiej- 

4- HQ. 3 ^, XI212J ^3h^ 2t 6112J ^fg ?|X| ^ h I2E|go^ S^Eh. 
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2011 ah £j m ai-ois M±m^ bim^ xngam. oifc ai^boi ar sioi xh^m ^Msam §si a^oim^ uai slh^qi eg 
^es &jaoi 2*3i ttHEoich nau, aaoi b moisoiiai ^saxi asss sg Ay M@ qioieh^ akjies pai Mmaiot »ck 012 
e 3^2j §<m ejoi, oji^Qj T1 ^oi- she*, g^j moim^ eagi ^p°je mm a moi§^¥ei Qioias ^em. cm , 

QIOIEH^ SSAIZ> P|^(EfO|gJ ^<M?l^¥EH S£8)§ AhgmOj 32 P£J 0 | ggg 2| 30| §ov 2| *j AhOIMOH' 

ah ^9 2»2fsi a» tim.m «e sbb »ai a aioimmi cush e« ^ssip. oi sea ssi°i ±§ as- s^ai bxi bb 3§@p 3 

3. fl*| »tf 

BBEH SSPISI ?|x|g Sltto^QI Ahga »SK gf3d|gg &m H^Ail^OIQK 01 H^Ail^SJ XIIIE^fe BBS SS A|^ijJ°| XI3«S( § 
5HtH8^ OIB^ X|goj £g£5fe B3IB SBBCh 0IM X|§g OII&CH, ?)£ ^ S£°J 1/2S SEfe PB 2f2}2| S^Oil 2* 

s ^ suck oib oie xigsi awas^a oib^&i na a a^oim°i 2> ^ aoii chbh 5ii^ea. oiB^ei xi£ atsi si^oiiah chs :m 
xi°i ai-oi^ bFoioi^M^ si ^011 B»ao. 21x121 AhoiM tuoiw^ss se^ seioii 21 sh on?ia ^ ai^w A| 

aai a}Ei hbck AmiM afoiw^se dig mmz\ ?\x\m xisbqsmi isso. ^§011 2jsh 3ie strife s^aa 91x1011 awi 

MS Oil, »H2 ¥|X|^¥EH2] ££1J\2\ 9\X\9\ gj2j SE^ gJAI AfOI^ bh0|O|^M0|| 2J6H O^IS ^ggcf. OIM M 

aS 01^ XI 2 01 2| 01^ X|go^¥EH ^ll^aS, 2\± X[0\ 3H<^^ XI 2 01 ^^011 216H 4* ^ ^ A^OIM 

Oil CH6H 01^ Xl£3 ^X||2J XI ^ AhOI Oil AH 4=1^3 Cf. 3^ ^^ICH ^ XI ^ ^§011 LH^ §i °iX^ 2aiBQ. °1X^ 

oasu qb o\ao\ msm s§§ §4^ ^saoicKoi mm eixib ^^scf). cubiah, ^j^ ±mo\ no\ as 

CfM°J ^EHM ^I^CK 
LSD = [Qi 2 (Delay.Ti2 - Delay^Ow) 2 ♦ Qi3(Delay_Tis - 



Delay^On) 1 ♦ ... Qxy( Delays - Delay_0*y) 2 ] 

OlPI/rf, Delay_T xy ^ AhOI^ x, y AhO|S| OIB XI S StOIW; Delay_O xy m AhOI ^ x, y A^0I°J &m XI 2 StOIW; Q xy ^ ^ AfOI^ x, y Af 
0|£| XI 2 ^§^011 Oiah oix^OICH; LSD^ ^MEH A|^g£| X|^*^ g«0j| CH6H gCH il^lf£i^ sl^ ±%0\ X[0\ SiOICK 

^Hdie^ OIB X|g2j 2 ndl^S g^jof2 LSD &0| ^J4:lf£jfe 5J^2| OIB XI ^S^DK 01 0|B^°1 sl^2| ^l£-S£0j|AH Al^eh 
^ ^UBIgg 0.0001£ £fe QB tt^tB SH^SE mOilAH ^Xi|£] ¥I£-S£S SSS^I ^|6H ^^e[ H^Ail>i£f $?Ah^ P-B ^§lf-^hSx|- 
a^-^f-||0)S ^SfiCt. ¥ BMOII/H ^ISE-S£^ 5||^S ^ISBSSJH HAS xHEI^g CfB 3 1 SOU U|8H DH^ ^4:1 ^ 21Q. 

01 SOKHI S^e M&m£ Oiae ¥lxl ^§ ^SOI GDOP(geometric dilution of precision)H *!SdH aa^|2| ¥lxl 511^011 » 

S BBAItJS B1AJB 330IO. ^. CHS GDOP EilOIMS OIB XI 83 »S| 3EIH2] TII^OIIAI ¥ &**0I SEB Oil 2tS 5llttB2S HS8I- 

xi aom. 

flIBBI SSI- SlfPI^¥EH PB S A^0|^^£J 0IS0IIAH Q^^2} ^^0|| Sl^l dfdf/d f CM ^ I CHI :HA|£! SSS 

0)1 CHe} S^i §SA|?!Ct. b^Sf ^01 ^SBH XHI CH xHy^J El XI g b|^ &m UIMB 10Kbps, m )00n\0\B^^2] d|^ AI2JS 

i^^P. g^HE! PS^OII CHS EA| * ¥£A| A||g01|A1 5 LHX| 250hO|H^2J Sg^ei Q3S X|^§ S^iP. B HXhfiS 

01 PS^^J S&OI E|X|g QIOIE) die A|2i^ feOIOI &3 ^HEIgOl ^§ 2^01 §£S i§t 4^ 2i 

£S ^O^P. ^^sh bh^J- ^01, mxf ^^01 4^S^ ttH §i 21J\ Q xy oHX^ HIH2] = CHI °J6H HIH2J 3^1011 ^l^oHAI H\ 

&m ^ 2iP. oi^i ah ^ mm m Mo\mo\\ o\m mm xi ^ ^ Ms eixhoip. 01 mm six^ ^ixi ^§oii a^s sj^ ^^-iich 
3ii^s ^hsas 6feEii sssm. oi^mh oasai asi soi^i bd. 

Xil8a£ LHXI XHI8e£fe (1) GIIOIEHS ^H, (2) AIZJ XI 2 ^ xh QIOIEH* ^^LN, (3) ^lx| XI § Ell 0 1 EH M SI I ¥I6H ?lxl XI S 

Al^iUOil XH^& <Mt xHEISJ ae£0IP. 0 1 XH I , Xil8a£M S v ^6f&, 0| CHI OI EH M ^Cil 0|g@ xHEIS £A|§fP. 0| xHEfe 

2^01 gJ2| *J AhOI^OjiAH BSI ^ OI&ojXIS ^Ss^o^Mi AI^^P. 3^P^, ^£ SJ^^ X^l ^^o^AH, m 

mm m AfO|M^¥Ei Gil 01 EH S ^^16h£^ ¥ ^^^^ § H g *j A^OI^^J CHI 01 EH M xHE|5h£^ ^§£1P. II m, M±mB g&DW XI 

j\ chi oi eh °i y\t±m cmwxi o\j\ma. n ^, qioieh^ choiehs ^\ m ^eioii ^^^p. pgoii, ai^ 

gjg cHi= xh^oi s^^xig ^§am zi ^nfg xnsshch m\n f p^j oi^^s ^ ai^^^ a ^j^s ^s-ai^ixi xh qioi 

EHM PB m AhOIM^¥EH ^±lo\^m BsL ^g^P. 3 ^, Al^^Jg ^^^Ph CHWXI CH^|& ^ MD\m XH&efP. 

PMOII, Al^gg 0^ xHd|£|X| %B B M AtOl^Jl ^XH8feX|M HgCfS, xHEl^ 6HS m MOI^^¥EH°j QIOI EH M xH B| 81- 

J\ 9\m £A|9 CH^ ¥1^ ZIP. H^XI &P^, Al^g^ S^OI OiS5| ^<M£J^X|S IS^Cf; 3^X1 aci-ff, 01 ¥^£J XHEI^ §gBC[; °} 
s ' Zl^PS, PgJ oj^^^ B xH^ M Ami^°l £AI9 CH^ PAI xHEOEK 

AI21- XI cm gj ^ QIOI EH M ^^1 ¥1 oH ^IBS xHE|^ HI8b£0|| £A|@P. SjXH, AI^U^ S^OI g§B AfOIMOII CH6H Xiliei^^M AhO| 

e oiqh^^ ^§shp. 3 ^, XHI29J ^^^h PB AhOIMOII CH6H ^§9P. Pgj ei^l^^h HI1A|Z|o^ ^§SP. 3 ^, QIOI EH b- 2 

x^ OieilOIOI ^ Oil XHSSCh OI 3>| AH S pgj oi^^Oil CHg&P. P^OIL A|^g Cfi Pgj ^MOI xHEI^XIS I§E[P; 3g 

PS, P^ £13 Al^gs £A|S ZIP. 3gX| SQH, 2x^ CHBIIO|2J QIOIEHb ^E-1011 ^^E!P. 3 ^, QIOI 

EH^ 513 S = 011 CH6H i^BCf. PMOil SZIOI QIOI EH 21 EI3g ^§8PI ?l 5H ^S£!P. A|Z} X|^ §J ^Ef^ xh2j XHSSP. 

3 ^, Ai±gg xni2ei^^^h mxm ^§8^3, z.^ 3gps £ais ch^ ¥i^ zip. 
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X|l8cE LHII X||8e£*r fl» ^§ H^Ail^M SEAIBCK XH8cEM SS8^, 2jXH Al^gj^ BBS ^H^g gj^iBCK 32HS, CHS81B 

sa^i s^sck n bush- atss sgech gg- stoi ^cna m M±m^ sasha M0\^ m\o\± 

mm m&oi&M oie^sj xia &m 3ia^cK aeoii, ai^^ ilea aiae xi^e hi xiisb &mm bb etch 012* 
s xdfn saibck 3 s ( ai^hs 01 a 01 xi^xi ¥S dis xeixie bbbq. ngxi ai^sb g£ sm g^spi 

5H £A|^ Qj^ Bog QI2JQI -^g x^fB ( £|&J§N£0|| HS33 4I4L3E0II HSSCK a§0||, Al^gg DfE 

5 A||H£|CH0|: SfrfellB I§Sa. 3gX| Al^gJB §§ ?IE_§§3f 3£.§§i S§6K?| *|6H §J s|& 9 
£ Oil AH A|^6HAH aii^-^exl-sl^-^ICH B« ^HBCK 

Xil8d£S ^5§f^, ^x| ^§ H^Ail^izr ?|£_§§^J 331^ 0.0001 ^XIM 1§S2^ IHI^SCK OhS^HIS, Al^gJS 

§01 0.0001 Esci ^bxim bsbck o\m ais e°j chs 201 ^sj ^a-s ^taa, ate si^laeoii eh6hxi3 se.s§ &b 

£|&_3£0|| CH6HXICH xHE|}=r CfB aS»-^g£|-ffl±-±?MOJ 2±m ¥H\m 4>g8PI ¥l oH fl£ 2fCKX1l8c£). S3 * S£_§§ 

2| B^l^i- 0.0001 SO- AI^BB StM OH^, 3EI3 »» 0(^, S^)H^. tfSBo^ ^ £ AI^BCL Ol 

§ SJ «»o| ^gj gjOl ^CHH£, Al^gj^ g»2| A^OIM bh0|CH±M 3&IS^A1 0IS3£! ^Ef4> 3\\ttz±Q. 3 m, AI^SS 2^S 

^u^2[ ai^e ^n^2j x^ xiism2| aiaBCK 01 &m saibck cmoii, ai^^^ oi y &oi iistjui sts asms 

BSBCK BB 3SQ-0, ^S|S SI^L^M US £13 5l^_^^01l XHS&CK 32-13, Al^g^ ^^01 A||g£jOi0^ 6^XIM ^ 

S^Ch B.^ HgCfS, £13 xHdlfer £A|S CH^ ¥1^ ?}Q. U[^J[X\^ t Al^gjg DfB ^^01 A||H£JCH0^ S^XIM ^§8h3, °h 

^ 3^QS ^^S §f AI3I3UAH £A|@ Cfl^ ¥IS 21Cf. Al^^jOl Cf^ gfgrOlU AIS6hX| a^l^ S§6^, Al^g^ §§ ^2J ^ 

^.§§1 9\m m&_^mn m&jg®mM ai^shah ^gtf-^^xi-si^-^^icH ^i^s ^i^^a. 3 m, M±m& ^ 

B^l^h XI § ^, Oj|?jLH AI^S 1 QHJMQ- ^^XIM ^gt^CK e.^ HSD^, ^1>L§3£| 3^ PI- 1°MQ ^gXIB 01^ 

Mm e°i oi© 5101 §°i iia^, Ai^^g ^^_§§i 51^.^^011 cna^3 si^.^soii chq^cn xhbi^ cm &mm-D\mx\- 

z\±-±%o\ %\&m ^mo\^m sais ch^ a^. zick ^^_§§oi aieis id^sd ^3 &g_§§oi rsa ^22, ai^hs 

[§§ BOH 

01 ^1 CHI 3HAIS ttgo) -o^OII CH6H ^S^l ^hxPf CF»S eg fiO^I- EfflKO. Ojl^jCH, P|B ^l^o] iia OIS 
£|01l£ B StSS m#0| Ol^OiXIfe 9IXIB ;iS2^ 6H AH ^§ b|§S ^a»0||5|| XII 3 St 4* 21 Ch X1I9£01I EA|» ti^ aoi, 

iJXI-21 S§2H SlF^IHj ^|x|2J A| 2J-CHI D\mm 5^6^ ^|x| XI § EilOIH^ ^§8 S§ EilOIHe a«6PI ¥1 6H EIIOIH^ SIM 
4^ %LQ. EllOIHOil^ AlZi- Zt^OIIAH ^gEH Slf^lOII °|6H 0|¥CHX|^ ^ 21f S^Qil CH^ b|ge UEHUfcr QIOIEH^I- ^Cf. 01 big 

b am oi^si qibi i§s ^ dies bo. qioieh^ xi§ ?ixi^¥eh iy 6H& ^ g0i | ^ 0 ie bies ^ib 

»a. oiic es, Ai^^g Ahs»si aoiu awmoii/h b- a» ^^oii ch6hah^ ch ^& bi§s sistt ^ s^a. 

6 ^Sg SE Ojl^CH, 911 s>mO\\ CHgB bl^ X|IS8feCII XH^1§ 2>1CK OiaH^h ggOllAH ¥lx| XI g Al^g^ ^Md-i Slf^l^^EH 
911 -^tssoii DO-Bf ¥lx| XI S §SI XI § ^^^^^ ws ^^i^fe 4BI SSBCf. 

EE, B AHbl^^ aaSKM xH^i^ ^ 551 0. 01 §§§ ?|6H XH3£lfe ^§ 21^^12) B 9IX|> X|§9 ^x|2f bim^ 

3 B mx\J[ S^IOil 2^X1 CCH S3 UEfLH^ 510 ILK 

se gg mo^ ±^ &mi\m z\m, m\n ±im ^haisi-e^ &mj\m x^g diiois mow w& tt^B^su ^mmtz 20m. 
oiag Ai^go^ X \£im **mz\ M±mm s^afeQi ^iihb aa^isi ?\x\m mo, oias ^s^, oilmen xi§^ ^ f 

gJXKHIJI BtaA|5ltQ| Afg§ ^ JJIP-. 

SE Cl-g gg MOfe XI § ^|X|0{|2| ^§ atf^l°1 £S[ AIZIS 30ICK 01 §g^ Ojl^CH S^M Hf^^ tH^MS] AI^M 

^§spi ^i6H s§ ^ Ai^gj^ s¥oii «ssm. 01 as ^s°i a§ gg mow eeb ^^ma. 

□l-Xl^o^, B a§B S^l^ 01 ^ I Oil JHA|£! &^B ^AIOIIOII B§£JX| ^^LK dig MCH, ^ MOIH Al^gSJ 2¥ SE^ ^^^^ 2& 

a sif Ai^g^i ^xii ^ a^oi^£[ mm hhxis- 5§ ^xi c\=?l[, n ^bsi^ m±i m moim ai^^m 

A^OIM Al^^if ^&A|5PI ^ oH m^m ^ SID. EE, E}0|°> 4^^^l^ SI EfOIS 3^ ^ AfOlM Al^gJOil X1IS5fe 01 E| 

^&0I 01 ^0^21 J\^xmO\\D\\ S^Sh^OI GPS SICK ^ilU-^K B i§8 ^1 CHI AH m^ol ^S6hX| gg ^0^21 

5h01 A|-g§| 4- 91Q. 0\mo\\= EbhSB Xhgx^2| £|^, &dl f ^ AI^^SJ BB S 3^£^ ^dl gOI SICK CCF^/H, OIS0I ^^5| XIIB 

S?I Xll£|5h3fe ^^Sfe &¥\9] fit ^^|fe JIhS ^£011 X||B£|X| »fe 32^ 3BIBCf. 

(57) S^2| 

xn oi xh^m e^j mum mm ^j\^z± Mm a^M ai^s^ cf^si ^gan oig aif^i^i ^xis igafb 

EH Slf^l ?1x| X|§ AI^^OII S101A1, (a) *I01£ 3D\\2\ g A|-0|M A|^^(cell site systems); (b) m MOIM Al^gj^ g^ ?|-^8HHI a 
H£|CH gife e^! AhOI^ A I ^^j (central site system)^ S»sHM, ^^1 (a) 21 m M0\^ A[^^J2J II H 3IB-*2| 3^^ BhEIIU; & h ^l BHI 

u» ^fgs^i assoi 2iocn, ^ss Bioi xh^m gaH ^>oi mmz-\ aa^ioii 2j§n ^^jb ^m^h am ^i>g- ^aai-3 ^>oi a 

If a^S¥E1 ^IXH CH« till S^5fe ^IH CH« EB^I; 3^ g A|-0|^0|| EfOlgj a^B ^^5[b E>0|°J 4^31; ^ 

^>oi eiois as 4-a^i s ch^ ^B-^isf g^ ^^a^i g^sioi si^w, £^i ch^ a^g ^§9 ^n^^ ^Mga^ 

3 ^§9 4=2j PI 0| El d|M2f &OI ^SEH a If ai>^ 4^J£Jb AI^S UEfUl^ EfgJ bl^M ClXlg Gil 01 EH 2j HSilgjo^ 

^01 a^M HOHgafe ¥ai^^m s&shoi, ^pi (t»)2j e^* moim Ai^gie, ^h^ mmz\ mm ami- ^^a^ 9iois^ & 

21 fl| AhOI^ A|>:HaS| HD\ ^MdH fi» a^2| £^ A|&»» B4SAI3PI ¥|6H ^1 01 AfOI^ A|^go^¥E)2| Ql 01 EH H^ISS xH 
El 6^ 4^B; ^ ^,^1 AlZh^M ^l^o^ 6HAH ^^| ^MEH ail a^2J #^XP^ ^^1 ^MEH a§f^|21 ¥lx|g 4>B§ 

^§2^ afe ^gE-i aa^i «a n§ ai^. 
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2. 

Hll&Oil 2JCHAH, £D\ ElOlg^ fcifi 4^1 = «M IIS AI±gJ(GPS) ^D\m SB8te ^J2£ 8^ *JgdH a»3| x|§ A|£ 

ey. 

3. 

xhmsoii aicHAi, &d\ m& mo\^ M±mg: e m mo\^ ai^o^ ¥EH oj § h Haigjai #d\ qioi eh ai^ee awsi p^ *j afoi^ ai^o 

^¥EH°I CHS8fe QIOIEH JHx\ ^^(cross-correlating) A| &a3IM SSSlte as 8fe Slf^l ^xl XI § A|^ 

4. 

AI3S0II SiOUH, e£J AhOlM Al^gg, &D\ g A^OI^ AI^BS §2J 8H4S¥EH <yif 4*£!8*E^ a* a* S^£jCH 211= P4>2J PI 01 EH 

<mii &3i ^^5§^¥Ei ^am qioieh ui^sm- m^, M^.m m^m$= £i£\mo\±/c\^nm sianiioi^/ps 

Um U^¥EH QIOIEH HI^S^ £IM ^tim^m t}D\ m^2\ 2|-2> S^£jOi jjifc c ^oj FIF0 biixi^eh; £>oi FIFO SIIXI^EHS 

g£i am°i sj &di &5Pi£j sj^s^oii i^gcH hh#^s^(a)2* hi2#^s^oii ^u-aoi 91^ a^s\ ej^s^m sss^ ^ 

Sife S??EI; feO| U^EH §J &?l FIFO ailXI^EHM^ §^£|CH Slfe RAM HI 04 U^: Dial FIFO aiXI^EIB£¥E| £j§ UIMM B«8t 

£^ g^EH2f &3| RAM SIW fflSOII 2J6H fllCMEIi- M M^l; SI 4PI ^fl«2| 4*21 fll2«eSSM» «HS^SM(B1)a «I2MS 
^(B2)» l&^CH S* &J\ Hlia^5^(B1) 6JS2I- &J\ HI2S^SM(B2) o,^ <M^( a quadrature 

signal)! S^shfe ^Bi S»S*fe sj^ xH^ tt£?ia CH S»S»M, &?l &a3|^ &OI QIOIEH A SI QIOIEH B1 tils Oil CHel- »|1#a3ll 
4^2F &3| QIOIEH A SI QIOIEH B2 ttm.Q\\ Pis* »l2#a3H*« 3l#8fe 3S 6fe fl|«EH ?a»5| fl» XI S Al^^j. 

5. 

&0|| 910] M, D\X-\ Q\<» ^HOIHB §2! ^H^(IF) tilsM H1 1 ^ AH ; ^¥ ^^^I(LO) 61 I36fb §,^^1; ^>0| HI 

1°|AH ^ ^Ol i,^^l£F }^§^l ^^HlOi 21201 IF iilli ^¥ ^EfCH <M§ §j ^¥ ^HhCH <ils^ ^&8|-b B8I ^IH-CH ^-l AH ; ^ 

Ah ¥ *nmi ^ ^¥ ^n^cn ^EHuam ^oi ^ehs ^¥ a m¥ ^nhcn <m^b ^1^2^ shah ^01 ^uhoi ^j^g g^a^ ^ 
es s^sib a§ ^s°s 8^ ii&i aa^i ^|x| X|§ ai^s. 

S^P& 6. 

H1 1^011 SiCHAH, HI1^ A^OIMOIIAH, mmz\ &s} tl^m 4*616^ HI14^^^l 4^B; feOI HI1^ AhOIMCHIAH, P XI ^ U|^ ^£51 

J\ ?l 6H SS2H Slf ^Ol HI1^ AI-OIMOfl AH ^^6fe ^^^l 4- Eh; &2I HI1^ AhOI^CHI AH , HI13 XH 1 ?^ ilBI 61 ^ 

5lS ^61A| ^^1 ^S5H Stf 61SM XH^?^6^| ^|6H ^^1 CI XI S bIM ^H^M ^^6fe HI1££J| 4^&; ^>^l HI1^ AhOI 

M Oil AH, HI1^ AFOI^OilAHSJ ^>^| ^gEH Stf 61^21 £^ AIZIM SA|8fe HI1HI3S ^^8f^| ^|6H HUM AhOI^OllAH &J\ 

mmz\ ^^oii ch^ a OI xh^?^ 6J^s hxi- ^^ai^i^ »ns» ^a^i 4*B; ^i hueiboii ^i^6hah ^oi hh^ a^oi^oiiai2| ^oi 

^SEH Slf <M2l2| ^51 E«f AI2J-S ISO 0IM SA|5fe HI1E*f AIB CHIOIEHS ^£8fc 4^B; ^^^! PXIH bIM ^M^j^f 6f3l 
HI1£^ AlZj- CHIOIEHM feOI HI1^ Ami^^¥EH ^>0| e& A^OIM^ SLHb 4^B; &OI PX|g dIM ^M^jHI- ^>0| HI1£^ AI2} Q|0| 

EHM HI2M AhOIMS ^6iA|3|b 4^B; ^>0| HI2^ AhOIMOHlAH, HI2SJ IH 1 ?^ ^SEH H» 6Js^|- ^^£l£^ ^Ol ^gEH Slf^lOII 216!- 5|2 
^6JA| 4^1 ^MEH mm dims XH^aiOl 6H £P| ClXlg tllM ^M^JM HI2^ AhOIMCHIAH ^^8fe HI2S^^I 4*&; ^Ol HI 

2^ Ahoi^oiiAH ^^i mm^ mm tim.m h^^pi ^b; &d\ n\2m womo\\M, m\ n\2ni Aiomo\\M2\ ^meh mm <iis°j 

£^A|^M SA|6fe HI2EIBS ^^8^1 9\oW HD\ X]\2m AfOIHOIIAH ^£J9 £J\ ^SEH H» ^JsOII CH§[ &OI HI2XH^?^ 6JsS Ifl #3 
A|5lb HI2H^^a^l 4-B; ^^1 HI2EI30II ^|^8H AH ^Ol HI2^ AfO|^0||AH2J ^MEH Stf <M^o| Ah^j £ ^ A|^e ^§8hH OIS SA| 
8hb HI2£^ AI2i QIOIEHS ^^6f^ 4^B; ^1 «l2£«f Ala QIOIEIS £D\ HI2ffl AfOIM^¥EH ^^| g^j A^OIM^ SLHb 4=B; SI ^^1 § 
^ AhOJ^OIIAH ^^1 HM * HI2£^ AIB QIOJEHM ^1^2^ 6H AH £^ AIZJ- QIOIEH^I Al^xfM l§6fb 4^&g Hi^8ffe 3^ ^S2^ offe 

sMeh aa^i xi § ai^h. 
7. 

HMlfOII ^OHAH, (1) X|§^^ g^g 3HBH8I-CN, e^2j ¥l£ SJ ^CHXj ^|x|£|CH OIB^ X|ge°J 3E|^(agrid oft 

heoretical polnts)S SSSHM; (2) P4- »2| AhOIMOII Q\m Ala X|£M2] OIExIM 5ll^5hffl; (3) P4^ »2| iU AhOI = CHI CHS 0|S^ A 1 21 XI 

Ala XI^S ^l^o^ 6H AH m± ±*lOi »OI(LSD:least square difference) &e 3||^»D1; (4) OIS XISM2] a 3d|^S 
H LSD StOI il^If£lb 01^^21 SI^SI ?l£ SI S£S ^§8h0i; (5) ^ EEfe 3 ^¥ LH^ AISISI SS8PI ^ISH 

Pe ^^^-^^ex|-^^-^?HIOj(linearized-weighted-least-squares) &m ^mm 01^^21 ¥l£ ^ SEOIlAi A|S[8fe ¥1x1 ^§ 4= 

BS 2i, h 8fe 2S ^§2^ 8te ^MEH Ssf^l ¥|x| X|§ A|^. 

S^S 8. 

»I79«I 2a[0H AH, &D\ J\\t} B^l(2)^ D\D\\^, 2^1^ EE^ 22J0II 2J6H OPIS 2|X|2j A^OIH bhOI 0H^M(site biases), BSE! ¥lx|0||AH2J 

an a»3i wx\ xia ai^h. 

9. 

HI7S0II ^CHAH, «3| sJ^ ±%0\ X[0\^, 

LSD = [Qia(Delay^Tu - Delay_0») z * QntDelay^Tia - 



Deiay_0i 3 ) 2 * ... Qxy( Delays - Delay.O w ) a J 

S ^CHXIffl, 01 3»| AH, Delay _T xy ^ ^ AfOIMSS 0iS8fe 21^^:21 m M0\m x£f y Ah0|2j OIE^ XI^S UPUffl, Delay_O xy b ^ AI-OIM 
x2f y AWISI aSS X|£S UEH4IDI, Q xy 
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t m mq\ = xa y Ahoisj xi a ^?soii cue s§ zixm uanof, &d\ g«ei»te a§s se^ a 

E OI&OI ®§ II 2 43 ON SSS i^Hb SSESJ ^S &0I £11= a8 ^S£^ 6fe fflB£i S»3I ¥lx| XI § AI^H. 

s^a 10. 

»I7»0II &0iA1, Df§^£| geoi »££|E^ S3 XM£|g g§6[2 &3I ^SE) mm 3l^£]*r dig 3UI| 

8 ¥A|8fe 49S CH 5»g[b as ^§2£ Sfe aif^l ¥|xl US Al^gJ. 

11. 

XI1 1 SOU ^Ol/H, (1) fl.SS H«£| 51bH6hffl, flS9 CHI £]6H ¥|x|£Jfe 0|^^ I|§§°1 3EIES gg8}N; (2) EF4 »2| 

tt MOIMOII CUB 4^4 Xh2| OIBXIM 3ll6H»ffl: (3) Cf4 »£| MOIMOjl CHS £>0| OIE^ 4HF4 XI 9} 41^4 xhM Pl&o^ mM 

m± ±no\ »oklsd) &s JW^mw; (4) oie iiss^j s heies tr^em lsd 3*01 s^sa^ ois^ej m&°\ ^§ aastoi; (5) a 

LHOIIAH ftlfllSI ^SEg SS8PI ¥|6H Cf^ fi«»-^SM-H±-±*ll W B« 0IE3&J ^SECHI AH A|SWfc ^£ ^S 

49S 5^6^ aS ^S2^ Sfe £JC3 SSPI ¥111 II § Al^gj. 

a^a 12. 

XIMSOII SiCHAi, tf^l SB5H ESP IS- 3 2f2|o| oj^| g Aig 6fe ?|x| I|§ QIOIEHS XlSWfc Q|0|E|U||0|^9- 6PI QIOIHUIIOI^OII CHfi- ^ 

H\±m iis°j ^awooi aisatt 49s ch ss^fe as ^§25 a^ mmeh aspi ¥ixi us ai^h. 
13. 

XII12S011 sioun, a^ia a?ai &pi ¥iu iis qioieie &01 *jmeh aspis §°i ^s s^i^ easi* 49s en ssstt 

as ^§25 8fe ^S2H SSPI ¥lx| us M±m. 
14. 

SI1290II AH, #J\ ¥|x| IIS EIIOIEiM £PI SS2H SSPIS U§ CHI 0 1 EH (billing data) 21- SB(merQe)A|3i:n 4S£! US QIOIEIB B4BAI 

b\s= 43§ ch sewm, ^pi us ouoieh^ its aie* z.^ lhoii ^>^i mmz-\ sm^ioii HjaH ^tye ^ stf s^oii chs umm RMmm, & 
d\ bigB oi ei i§9 am 0I6J2] us diMoii ^QQi, «3i ^§9 qioieh^ am oi^sj flse z\x\o\\m mesoii Pi 

a!- &0I§> HIM01I ^l^am 2!S ^S£§ 6hb ^gEH Slf^l ¥|x| IIS Al^gJ. 
15. 

XII14S0II 21CHAH, Al^gjg AFglhSi a Oil A) Hi6H£! Slf ^^011 QioH EH bIMM ^g6^ 3dM ^§2^ 5^ ^MEH Saf^l ¥1 

X\ IIS AI^H. 

16. 

XI1 1 SOII £[OUH, <^^& 2tf^l^. 5K»S HICH xHy» »6H tii^M S^6^| S>£^ <m^S <^^9 ^gE-i SIF^I^ S^afe ^91 EH 
^ "S2§ afe ^ME) Slf^l 9\X\ IIS Alr^gj. 

17. 

XI1 1 S01I 511 CH A), bl^ SthS AhSXfCHI^I X||g^ 4^ SIEE^ £tf ^i^M ^SEH Slf^l^^EH ^61S01I CCfEF 9\X\ US SSM flS€! ^ 

^m^o^ IfS ^5fe EH S»Ste ^S^^ 5^ ^gEH 21^1 ¥|x| IIS AI^H. 

S^S 18. 

XI1 1 S01I ^CHAH, ^S ^ ¥|X|M flS^ S¥I5J ¥1x[2f b|S8m, ^^1 m 9\X\D[ &J\ flS9 S ^1 Oil 2^11 ttH 32 521 SAiaf 

i= 491 EH SSaffe as ^§2S 5fb ^gEH Stf^l ¥1x| IIS Al^g. 

a^?s 19. 

XIMSOII 91CHM, 5S SS^IOII SI6H, 3EIH &D\ ^S S^PI- ^Jl Al^o^^ &D\ ^S Slf^lM IFe ffllOIS S01I Q> E-h 61^ 

£i ¥^s ssam, 32 52i sAiafe 4B§ eh s&sfb as ?§2^ afe ^mei 21l^l ¥|X| IIS Al^^l. 
S^PS 20. 

xinsoii 9xo\m, flSE! fl»oii°i ^s aa^isi se^ AiEfs ^sa^ 4B§ eh sssfe as ^s^^ a^ ^MEH a»^l ¥lx| IIS Al^a 



S?»21. 

xinsoii 9io\k\, m^m mm ^s aif^ioii sish §^ <m^s ^^s^^mh ^^1 ^s 2^ ^^am ^>^i ss <^^ff 

6HAH ^§ 25f^1^ ¥|XlM ^Sate 4BS EH l&Sffe as ^S^^ 5fe SSSH 211^1 ¥|x| US Al^ii. 
S^S 22. 

*JgEH 0I§ aif« 5^a^ Ef^2J j\^x\o\\j\\ k\u\±m xii ga^ II^ ^l^oj mm ^ & m m±^0U ^CHAH, (a) flS9 SS^I ^Slf HICH 

;h°i m AhoiH; (b) ^oi ^^i^ei xncH xh^ s^ai ^a^ aj^§ ^a, §i xheis^^mi ^>^i ^meh sif^isj ¥ixis we ^sa^ 

¥|X| IIS 49; * (c) &2I ^SEi 21f^lS^ 3 ¥|xlSS ^^6fe ¥lx| IIS QIOIEHfi USam ^,^1 QIOIEI Ml 01 ^011 CHfj- ^Ail^g 

^ I1S°l 3?h^J XhCHI 3HI UlSa^ QIOIEHtHIOI^ 491 5^6fe 31 ^S2£ 6^ 11^ ^I«i2j g§jj ^tf Al^gj. 

S^S 23. 

X1I22S01I 2a[CH AH, S^l ^S Slf^l^ 2^?A| ^Ol ¥1x| IIS QIOIEHS sMEH SII^IS e^J ^S 21^1^ S^a^ 491 EH 
aS ^S2£ ofe IIS ^|^2J Ssf Al^gj. 

24. 
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»i22Soii atcH/d. &:>i ¥ixi ii § aioias &:>i as a a§i;>ig as aioiaa* s^aisiiq aioias agiAi^ife a se 

sfw. &3i as aioiEib aib aa? lhchi gj§a aspioii 2|§h ^isa at as- ssoii cue bigg haisjcw, g?i digs diei i§ 
a am oigsi as uisoii Jisao 9i°o\, &d\ 4=§a as aioiat sm 01&21 s§@ sixioiiah ustia mmmm ch& ^oie uiboii ui 
£6i2 aife as 5s°£ mfe xi a aga ai^s. 

S?& 25. 

ZB22B0II SICHAH, a^a a»3l£ 8|0tg «I0| *HaS S8H tlSl 3 $8131 6has| ^!§g a^a g§a SSK7|£ a^Shfe «S»Bg a SB 
S^S 26. 

fli22»oii sioiah, uig ?£i sya ^axiooi nisit 4- ais* ass assn aspia¥a 4-asoii coy ¥ixi us §se s§s 
^g ^asife 49§ a Hsshfc sag sffe xis ^lehsj asan asi Ai^a. 

«¥S 27. 

ni22Soii sichah, ^§ asf^isj a ¥ixis 7?§a g¥i°i mx\& umsno, m $\xw hd\ s§b sshoii sixi as cm sag sai 

8H= ^Bi a ISSIfe 3JS ^S2£ Stfe IIS PI&2I asai aa Al^gJ. 
8¥» 28. 

AI22S0II SiCHAH, S»3|0il 2|8H, HEII2 &}| aSPI^ i!S a^8 A|^8|-E« iS asMB X|-g IHIOIS SOU CQ£1 i!S 2 

^^s assi-fe 4-Bg a assfe ?§°? si^ xia ?i&2j asan ait ai^h. 

29. 

HI22S0II SICHAH, ¥1X101121 ±% a2PI2| £*t AlBg ¥§8lfe 4-Bg a aS8^ 28 ^§°g Shfe XI a 2IB2I agdH Sst A|^ 



30. 

HI22S0II sichah, xmm mm ^§ asn?ion 2|§h a^a g£ ass 4>as°£Mi m\ ±m aspis a^ ^^s^ gg ass 
shah &d\ ±m asi:>m ¥ixig gsshfe 4=as a ass^ at =§°s si^ xia gga ai^s. 

8^S 31. 

f?§a s&2j s*ghs xii ch xh^s g2i smi mm asgg ^iu^es a^s^ sm 01&21 ^m^\ oig aa^ig^i ¥ixi(g) i§ gtaoii 

aiOIAH, (a) 40| UIO) XH^2| asgg 33H°J X|§*^os S£ia M A|O|E0||AH ^asife Eh 3||; (b) s§a 4^21 aioia Ul^a 

Haiajoi 21 ^ aioisoiiah ^s^sife Aiej-g saisi^ Efgj inn hihs s&sib, Qioia2j saiss ggspi ?ioH &^i iisii 401 2| 
g a(oimoiiah xh£|8^ &311; (c) dws mm&\ aa- asgi^ m Homvsi mm& asi as§2i Aiaxhs ^asi^i ¥iso qi 
oiasj 4t?\ saigjg xH£i8^ bxi: (d) #?i es* ai^xkxi ?i£8HA) &oi ag£4 aa asg2i saxiei 401 ^S£H aSM2| ¥)XIS 

^§8hfe B3IIS S»8ht 5§ ^S2S 61 »H. 
32. 

UI31S0II SiCHAH, 40| ^S£4 BsiJimi^ 3 z^z^2| ¥|X|gg ^SSfe ¥|X| XI a QIOIHS QlOiaailOI^OII XH§8hfe B3I2K QIOIEHtHIOI 
^Oll CHth 2!JAII^« XI §2| ^gJXhOII^II SlSSIfe B3IIS a SS8hfe 38 ^§2S Shfe Sg. 

33. 

HI31&0II 9JLWM, &D\ ¥|X| XI § QIOIQS &3I SS2H aa^lg iS QI0IEH2J SthA|3|2 SS QIOIEHS a^A|3|fe B3IIS a 5g 

8(01, &^| as QIOIEHfe mm AlZf 21^ LH0|| ^SEH aSf^lOII 2|SH ^ as SgOII CHS- bigg HAISICX, &OI HlgS 015.1 1§ 

a sm 01^21 as uisoii ^issm si°oi, &oi ^§a as cuoia^ sm 01^21 ^?§a ¥ixioiiah wmzi s.mso\\ o\m ^o\m msoii pi 
ssh^ aife as ?s2s si^ aa. 

34. 

ni3isoii aioiAH, a^ia aa^is sioie ma xiiyg ssh ass a^s^i st^m ams a^a as an aa^is a^si^ bpiis a as- 

S^S 35. 

jji3isoii aioiAH, bi^ ?5§ sya ^hEjxjoii^i nigs- 4- zx^m a^s iia atf^is^EH 4»ason coy ¥ixi xis sai 7?§a 

^i!^2S Xhg ^a8hfe B5IIS a aSSIfe Si ?§2£ 8|fe »H. 
a?S 36. 

HI31S0II 2iCH AH, a§JP|2| m ¥111 a f?§a S¥|2J ?|xl2f blHSHi, a ¥1X151 4f^| fl§a S¥|0|| si XI as IH 32 sag SAI 

8^ B5iig a assife 3§ ^S2S shfe gfa. 

37. 

xii3isoii sicHAH, ±^ aa^ioii 2|§H, 35.in &^i aa^pi iis a^g Ai^fSfE^ ±m asi^is xhg uiiois son coy as a 
^21 sgs(fe B3iis a a»8ht a§ ^§2s sfe as. 

38. 

H131S011 sia ah, ^§a ¥ixicni2j ±m asi^i2j a^ AiBg ^§s^ bpiis a ass^ as ^§2s sa. 

39. 
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si3i»oii ?jlo\m, m& m^m mm ^§ auioii °\m a^s dii 4*a&°^Mi &:?i aa^iM eg 

oHAH £M S»3|2| ?|xlB 398}^ B3IS EH SSSlfe ^§2S Site 

40. 

AI31S0II aiCH Ai, gjgEH 2t[ ^11 Xil1*j AMMOII/H 4*aShte B3||; C|X|g b|e ggSPI ¥I6H #31 SI1*J AhOIHOilAi & 

31 **!S flIBSH S» ^111 ^£S*te B3||; XI1 121 XH^P£J fllC&J S!» £i££|£^ ^aA| &2I *Jg2H H» ^11 XH^PgSPI 

9\m m\ ux\m bi^ asshte b^i; &d\ mm a*oimoii/h2| &}| gjgen a§f a^°i s*r aizim HAiatte Minos ^ 

«8^l «8H #31 AF0IM0IIAH ^a£! gJB&t a a iMSOil CHS Ah^| xh^P^ till JUxl- #&A|3lte B3I; #31 All El HON D\^oWM 

mm AwiMoiiAi2i &d\ mm& a a amsj #31 ai2>» bsskh oie saisf^ she*i- aizj- qioiehs asstte b^i; &d\ 

S E|X|g tilM ^M^iDl- &2I HMEEaf AI2J QIOIEHS X||1fij AfO|M^¥EH g£J AhOIMg MUite B2I; UXIH bIM ^MBj» 

anE*r Aia qioieib M2m a[o\^ s^A^it M29\ xh^ mmz\ am a^i- &d\ ssa sspioii sib as 

^<MA| &3| iiy aa ^11 ffl?«6^l ^I6H #31 CIXIH blS ^MIeJM &3| X112*J AhOl^on/H ££6fte B3I; XII 2^ AfOlM 

Oil AH &D| ^g£H aa ^li ^6"6fe B^l; mm A^OIMOilAH^J *Jg^ E£f <Mgoj £Sf AIZH SAIohte HI2EI3B $\ 
m &D\ M2m AhOIMOilAH &D\ ^gEH SI a£0|| CHS X1I2XH^P£ a^g EX* &^AI3li= B^ll; HD\ XH2ni30ll ^ I S SH AH 

X1I2^ A|-0|M()||AH°J ^^| ^SaH atf ^>0| E*f AieiS g§SHl OIM HAim^ BI2E*f AI2!- QIOIEHS ^^6fe B^ll; &D\ XH2E*! 1 

Ala QIOIBM &^l fl|2«| AJ0|SS¥H «P| Sti AWISS SLH^ BM; U 4^1 WI1 SJ »|2£*f Ala QIOIEHM 6HAH £Sf AIS CHOI 

Ei2j AlZt^M SSefe B^flM ^mm^ 2§ f§2£ Shfe ^s. 

a?»4i. 

X1I31S0II AH , (1) XI S^S ^tHBhCM, ^§9 e^°J ^l£ * ^CHX^ ¥lxl£|CH 0|^^ X|gg2J 3EIEB 

^ B^ll; (2) #2| m AhOISOjl CH°h AI2J- X\<£2\ OIBxlg ^I^Bfe B^l; (3) »2| fl| AhOISOII CHS OIB^ AI2J- XI23I Ala 

XI^M ^!^^^ 6HAH ^f-IICH XhOI(LSD) &m ^I^Sfe BXI; (4) 0|^ a HdlEI ^^6fH LSD &0| ^l^tf£J^ Ol^^o] SI 

^^i ai issfe B3i; ^ (5) ^ sEfe n ^¥ lh^ *Jni2j ?ie2f §E§ s§6pi ¥i6H qb &mm-?imx\-m±- 

±mo\ ^mm oiB^ei ae si seoiiah ai^si-^ b^ih mmz\ aa^i°i $\x\m ?§atb b^is s&s^ 51s 

S?S 42. 

3JI41S0II aiCHAH, ^,^1 5H6h B^!(2)^ }|3I^, a^l^ ^3 fi2J0il °J6H Of^lS ^IX|2J A^OIS bhOIW^M, BBia ^|x|0||AH°| ^1^ MM 
43. 

»i4i»«i ^oiah, »^i m± ±no\ x[o\^ f 



LSD = [0i2(Delay^Ti2 - Delay_Qi Z ) 2 * Qi3(Delay^Ti 3 - 



Delay_0i3> 2 + Qxy(Delay^T w - Delay_O v ) z ] 

o^. ^0) Jlffl, CM ^ I AH , Delay _T xy b ^ AhOIMSS OiSSfe S AFOIH y A^OI^I Ol^^j XI^M UEH-Hffl, Delay_O xy ^ m M0\ 

^ x£f y AfOISJ 51-^9 XI^S U-EH-H W, Q xy b ^ AfOIS x£f y AK)I°I XI 2 ^§CH! CH§[ oiXFS U-EJ-LHCM, M^£JXfe Q[3^ £i= 
01^01 ^§ XI ^ Oil <gmm §£2] ^§ S^OI £1^ 51S ^S£^ 6H= ^S. 

S^PS 44. 

»i40»on aicHAi, flisa aa am^j snas 9*!xim stsm &01 ^gE^ aa a^ ^i^a^ dig snxis ¥Aia^ b^iim ch ^mm^ 

XH31&0II °10UH, (1) f?§a S^|£J ^Ei 5HbH8hffl, ^§8 SSCHI °I6H BO)H flxl3£r 0|^^ X|§M£I Zidl^S ^^!6fe B^l; (2) 

^oj a a^oi^oii chs x[9\ o\Bx\m ^iiasfe b^i; (3) a 4= ^21 m Ahoisoii chs &01 01^^ ^§8 x^m 

6H Ai SJ4: ^^|CH xl-01 S^S 511^5^ Bfll; (4) 01^ X|S§2J a 3d|H» LSD &0| i|^5f£|^ Ol^^ei 3^2J ^§a^ 

^ Bfll; * (5) P§8 5i§£ LH CHI AH ^Xi|2| ^EES ¥I6H D§ as»-^gxi-a4:-^fllW em Olg^ei ^£0||A1 

Ai^afe Bsis ^^g-o^Mi ^gan asi^i^i ^es ^§a^ b^im s&sib ^e. 
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